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M3o6peTeHne othocmtch k MMHfla30- 
aHHennpoBaHHOMy M30- n reiepounKnaM, 
cnocoGy mx nonyneHna n k cpeflCTBawi Ha mx 

OCHOBe. 

143 EP-A 399 731, EP-A 399 732, EP-A 400 
835 m EP-A 434 038 M3BecTHbi MMMAa30- 
aHHennpoBaHHbie, apOMaTunecKne coeAMHeHMH 
TaKne kbk aHTaroHMCTbi peuemopoB 
aHrnoTeH3MHa H. OflHaKo hm b oahom us stmx 
ny6fiMKaL^kiM He onucaHbi coeAMHeHMfl, KOTopbie 
oAHOBpewieHHo nwetOT l^mktimhgckh 3aMeLi4eHHoe 
cf)eHnnbHoe Konbijo, b KaMecTBe 3aMecTMTen^ y 
a30Ta HMMAa3onbHoro Koribqa m reTepoquKn, 
aHHennpoBaHHbi^ c MMMAa3onbHbiM KonbuoM, 
tom ho TaK xe Mano naBecTHbi coeAMHeHMH, 
Hecyu^ne aHHennpoBaHHbie c MMMAa3onoM 
roMoapOMaTMHecKne yrneBOAopoAbi m 
OAHOBpewieHHO 6ncJ)eHnnbHyK) rpynny Ha aTOMe 
a30Ta MMMAa30na; TaK >Ke HensBecTHbi HMKaKne 
coeA^iHeHna, KOTopbie Ha 6ncf)eHMribH0M rpynne 
HecyT ocTaTOK cynb$OHMnMOHeBMHbi utim 
cynbcfcoHHnypeTaHOBbifi ocrraTOK. 

B HacTOfliAee BpeMH HafiAeHbi npoM3BOAHbie 
nMMAa3ona, KOTopbie HeowMAaHHbiM oopa30M 

HBflfllOTC?! BblC0K03C|3Cf)eKTHBHblMM 

aHTaroHMCTawiM pei^enTopoB aHrnoTeH3HHa-ll, 

K3K MH BUBO, T3K M TaiOKe MH BMTpO. 

H3o6peTeHne KacaeicH coeAUHGHUM 
cf)opMynbi 

R(Z> 
^ ^//r<3) 

/A 



N- 




RC13> 

CMMBo/ibi nMefOT oneflyKDmee 3HaMeHne: 
X 03HanaeT MOHOi4HKJiMHecKMM ocTaTOK c 3, 4 
nnn 5 aTOMawiu b Konbi^e unn 6nL^KnnHecKnfi 
ocTaTOK c 8-10 arowiaMw b Kortbi^e, KOTOpbiM 

HaCTMHHO MflM nOJlHOCTbJO MO>KeT 6b!Tb 

ruApupOBaH m b kotopom OAHa nnn HecKoribKO 
CH- nnn CH2-rpynn MoryT 6biTb 3aMeu^eHbi N, 

NH m\A O; 
R(1) 

1 . (CrC-ioJ-anKnn, 

2. (C 3 -C 10 >ajiKeHMn, 

3. (C3-Cio)-anKMHnn, 

4. OR (6) 

5. (C3-C8)-i^HK/ioanKnn, 

.6. (C4-Cio)^MKnoajiKHJianKnn, 

7. (C5-Cio)-^KnoanKnnanKeHi/tn, 

8. (Cs-CioJ^MKnoanKMnanKMHMn, 

9. (CH 2 / m -B-{CH 2 ) n -R(7) 

10. 6eH3M/i, 

1 1 . ocTaTOK, onpeAenseMbiM" noA Hoiwepawn 
1. 2. 3 mjih 9, KOTopwfi MOH03aiviemeH c 
noMoti^bio C0 2 R(6) 

12. OcTaroK, onpeAenaeMbiM noA HOMepOM 
1.- 2. 3, mjim 9, rAe ot 1 BnnoTb ao Bcex 
H-aTOMOB 3aMemeHb» C^TOpOM, nnn 

13. OdaTOK, onpeAenaeMbiii hoa HOMepOM 
10, KOTopbiM y tyenwna 3aMeu^eH 1 unu 2 

OAMHaKOBblMH MDI/I pa3JlMMHblMM OCTaTKaMM M3 

p^Aa BKfi»OMaK)i^ero ranoreH, (C i-C4)-anKOKCnn 

m HMTpo; R(2), R(3), R(4) m R(5) OAMHaKOBbie 
mjim pa3nnMHbie m 03HasaK)T: 
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1. boaopoa, ranoreH, ruApOKcun, LjuiaHo, 
cynbcfco, cfopMnn, 6eH30nn, (Ci-CsJ-ai^nn, 
(C vCs^ai^nnoKCM, MepKanio, Kap6oKCnn, 
(C r C 4 )-ajiKOKCMKap6oHnri; 

2. riHHefiHbifi nnn pa3BeTBneHHbiM, b cnynae 
Heo6xoAHMocTM 3aMeineHHbiM, coAep>Kai4MM 
BnnoTb ao 6 C-aTOMOB anKHfibHbiM, 
a/iKeHUJibHbi^, ariKOKcmibHbitf h/im annnriTno- 
ocTaTOK; 

3. apujibHbiM, apunajiKunbHbiM hjih 
apunanKeHnnbHbtM ocTaTOK, b kotopom 
ariKunbHbi^ mjih anKeHMJibHbi^ 3aMecTMTenb, 
Hepa3BeTBneHHbi^ nnn pa3BeTBneHHbi^, nMeeT 
BnnoTb ao 6 C-aTOMOB, a apunbHbifi 
saMecTMTenb 03HaMaeT MOHOi^MKnuMecKUM 
ocTaTOK c 5 Vim 6 aTowiaMU b Konbue nnn 
KOHAeHCMpOBaHHbie KOJibL^a c 8 ao 14 aTOMaMM 
b KoribL\e, b KOTOpbix coAepwarcF. oahh hdh 
HecKoribKO reTepoaTOMOB, KaK 0, N nnn S, m 
KOTopbie MoryT ObiTb b cnynae Heo6xoAHMocTM 
3aMeu^eHbi, 



4. OCT a T OK -CO-N 



\<9> 



M/1M 



-N. 



<10> 



\<I1> 

R(6) 

1 . BOAOPOA, 

2. (C-j-Ca^ariKnn, 

3. (C3-C 8 -UMKnoanKHJi, 

4. c^eHMn, 

5. 6eH3nn nnn 

6. onpeAenaeMbiC^ b n.2 ocTaTOK, b kotopom 
ot 1 BnnoTb ao Bcex H-aTOMOB 3aMeu^eHbi 
cjDTopoM; 

1(7) 

1 . boaopoa, 

2. (Ci-Ca^anKnn, 

3. (C 3 -C( 8 )-miKrioanKMn, 

4. (C2-C 4 )-anKeHMn m/im 

5. (C2-C4)-anKHHnn; 

R(8) m R(9) nnn R(10) n R(11) nnn 
OAHHaKOBbie win pa3Hbie, m 03HanaK)T: 

1 . boaopoa, 

2. (C-|-C6)-ariKMn nnn (Ci-C6)-anKeHun, 
HesaMeineHHbiM nnn 3aMei^eHHbiM ranoreHOM, 
ruApoKCHJiowi nnn (Ci-Ce)-ariKOKCMnoM; 

3. apuri Mfin (CrCe^anKunapun, rAe 
anKunbHbii^ ocTaTOK- MOHoi4MKnMMecKHM c 5 nnn 

6 aTOMaMM B KOJIbLje HflU GUL^UKJlMHeCKUM c 8-10 

aroMaMn b Konbue, b cnynae HeoOxoAMMocTM 
coAepKMT oahh i/mvi HecKoribKO reTepoaTOMOB, 
KaK O, N n S, m saMemen 1-hm mjim 2-mr 

OAMHaKOBblMH HTM pa3Hb!MH OCTaTKaMM M3 p«Aa: 

ranoreH, tmapokcm, rMApoKCMn, HUTpo, 
(C i-C6)-anKMn, (Ci-C6)-ariKeHMn, 

(C 1 -C4)-anKaHOMn, (C r C 4 )-anKaHOMnoKCM m 

CO 2 /R (6); 

• MHM 

R(8) m R(9) MnM R(10) m R(11) BMecTe c 
HecyatMM mx N-3tomom o^pasyfOT 2- ao 
8-nneHHoe Konbt^o, KOTopoe Hacbiu^eHo mjim 
HeHacbiu^eHHO, MO>KeT cx)Aep>KaTb APyroM 
reTepoaTOM, Bbi^MpaeMbiM M3 rpynnbi: N.OmS, 
m He3aMeu^eHHbiM mum 3aMeu^eHHbi^ ranoreHOM, 
TMApOKCMnoM, (C r C4)-anKMnoM, 

(C 1 -C4)anKeHMnoM, (C 1 -C 4 )-a/iKMnoKCM m 

CO 2 R(6), 

MflM 

R(10) m R(1 1), MnM OAMHaKOBbie mjim pa3Hbie, 
03HaqaK)T ai4nnbHbiM ocTaTOK, coAep^amuM ao 6 
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C-aTOMOB, MJ1M (C r C 6 )>aJ1KMJlbHblM M/1H 

(C 6 -C 12 >apnnbHbifi ocTaTOK, KOTopue Moryr 

6biTb b cnynae HeooxoAHMoc™ 3aMemeHbi 
ranoreHOM win (C r C 6 )-anKnnbHbiMM ocTaTKaiwvi; 
L (C1-C3) ariKaHAMkm; 

R(12)- h R(13)-0AHHaK0Bbie nnn pa3nnHHbie, 
m 03HanaK)T: 

1 . BOAopoA, 

2. ranoreH, 

3. HUTpO, 

4. (Ci-C4)-ajiK^n mjim 

5. (C1-C2 a/iKOKCMji; 
q 0 v\nv\ 1 ; 

A 03Ha4aeT kinu: 

1. ocraTOK reTepoL4MK/ia c 5-10 aToiviaMu b 

KOJlbl^e; KOTOpbltf MO>KeT 6blTb 

MOHOL^KHMMeCKVIM HJ1H 6kll4HKnHMeCKHM, m rAe 
BFUlOTb AO 9 aTOMOB KO/lbUa flBJIflJOTCfl 

C-aTOMaMM; KOTopwtf 3aMeu^eH mjih 3aMemeH 
BruiOTb ao 6 npeMMymecTBeHHo ao 3-x, 

OA^HaKOBblMM MJ1M pa3JlHMHblMH OCTaTKaMH 

R(14)m R(15), 

2. 6H(J)eHH^bHblM OCT3TOK, KOTOpbJM He 

3aMeu^eH hjim 3aMemeH BnnoTb ao 4-x, 
npenMymecTBeHHo ao 2-x, OAMHaKOBbiwn nnn 
pasHbiMM odaTKaMM R(14) n R(15), npuneM "A" 
0AH3K0 o6fl3aTeribHo 3aMeu^eH, no MeHbwetf 
Mepe, OAHMM OCT3TKOM, onpeAenfieMOM Ann 
R(15) b n.n. 18. 19. 28. 40 wua 42, a q 
Hyjuo, R(14)-1. ranoreH, 

2. OKCO, 

3. HHTp030, 

4. HUTpO, 

5. aMMHO, 

6. unaHO, 

7. ruApoKCM/i, 

8. (Ci-Ce)-ajiKnn, 

9. (Ci-C 4 )-ariKaHonji, 

10. (Ci-C4)-anKaKHOi/moKcnri, 

11. C02R(6), 

12. MeTaHcyjibctDOHnnaMMHo, 

13. Tpuc^TOpMeTaHcynbcjDOHnnaMUHO, 

14. -CO-NH-OR(16) 

15. -C0 2 -NR(17)R(18), 

16. -CH 2 -OR(18), 

17. (C 1 -C 4 )-reTepoapn^-(CH 2 ) q - P 
npenMyu4ecTBeHHo 1-TeTpa3onn/i, 

18. (C7-C<i3)-aponn, 



19. -CH - N 

2 V 



o 
II 



20. -<CH C) - 

Z o 



> 



N 



> 



10 



15 



20 



25 



30 



35 



40 



45 



H/1M 



50 



21- (CgC^-apmi; 
R-I5 03HaHaeT: 

1 . BOAopoA, 

2. (C r C6)-a/iKnn, 

3. (C3-C8)-L^nKnoariKMn 

4. (C 6 -C 12 )-apun, 

5. (C 7 -C 13 )-apoMn, 

6. (CrC^-anKOKCH, 

7. (C r C 4 )-anKaHonnoKcn, 

8. (CVC^-reTepoapHJi, 

9. C0 2 R (6)- 

10. ranoreH, 

11. L^MaHO, 

12. Hmpo, 

13. NR{17) R(18), 
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14. rHAP0KCMJl, 

15. -CO-NH-CHR (19) -C0 2 R (6), 

1 6. cynwjx), 

17. -SO3R (6), 

18. -SO2-NR (18)-CO-NR (17) R (16), 
-SO' 2 0-NR (18) -CO-O-R (17), -S0 2 N(CO-0-R) 
(1 7))2 urn -SO2-NR (1 8) -CS -R (1 7) R (1 6) 

19. -NR (18) -CO-NR (1 7) -S0 2 -CH 2 -R (18), 

20. -C(CF 3 ) 2 OH, 

21. (feOCCfcOHOOKCH, 

22. -P0 3 H 2 , 

23. -NH-POfOH^, 

24. -S(0) u R(17), 

25. -CO-R (20), 

26. -CO-NR<17>R<16> , 

O 
II 



/ \ 

27. -<CH C) - N k Q 

2 ° \ / 



R<17> 

/e 



28. SO -NH-SO 

R<20> 



/ \ 

30. -O- < CH > - N Q j 

2 - N / 



O 



31. 5-TeTpa3onnn-NH-CO-, 

32. -CO-NH-NH-S0 2 CF 3 , 




CD 



34. 



<±8> 



R<18> 



35. 



36. 



37. -T- 




CO 



38. — N 



CO 







^RCZZ> 


7 — I 







R<23> 



CZ4> 



39. -CO-NH-SO^R (6), 

40. -SC^-NH-CO-R (17), 

41. onpeAermeMbifi b n.4 ocTaTOK, 
3aMeineHHbiw 1-wi i/inn 2-mh oA^HaKOBbiMi/i mjih 
pasHbiMM, OCTaTKaMU M3 pflAa: ranoreH, L^aHo, 
HUTpo, R (17) R (18) h ruflpoKcun; 



-4- 
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42. R BwiecTe c R (14) 03Hanaer 
-CO-NH-SO2-; R (16), R (17) - oflUHaKOBbie 
mjih paannHHbie 

1 . BOAopoA, 

2. (CVCeJ-a/iKHn, 

3. (CaJ-CsJ-quKnoanKnn, 

4. (C6)-Ci2)-apnn, npeuiMymecTBeHHo 

CfeeHHJl, 

5. (C6-Cio)-apnn-(Ci-C4)-aJiKMJi 1 

6. (C-|-C9)-reTepoapnn, KOTopbitf nacTM^Ho 

vim noriHocTbK) MoxceT 6biTb rMApupoBaH, 
npenMymecTBeHHO 2-nwpHMHAHHnn, 
1-nnnepnAHHMfi vim XHHyKnHAHHun; 

7. (C3-C 6 )-ajiKeHOH/i; 

8. onpeAenaeMbiM noA HOMepaMM b n.n. 4. 5. 
6. 9. 14. 15. 16. 18. 19. vim 20, ocTaTOK, 
3aMemeHHbifi 1-m vim 2-mh oAHHaKOBbiMn nnn 
paanvmHWMM ociaTKaivin m pflAa: rwApoKcun, 
MeTOKCM, HMTpo, L^aHO, C0 2 R (6), 
TpuclDTopMeTMJi, -NR (25) R (26) 



-N 



<CH ) 

z 



> 




9. (C-j-Cg-reTepoapun- (CrCsJ-ariKviJi, 
npMH6M reTepoapn/ibHa« nacrb h3ctwhho i/mw 

nOJIHOCTbK) M0>K6T 6blTb rHAPHpOBaHa, 

10. onpepjenneMb\vi noA HOMepowi 2 ocTaroK, 

B KOTOpOM OT 1 BfiriOTb AO BCeX H-aTOMOB MoryT 
6blTb 3aMeiAeHbl (fcTOpOM, 

11. (C2-C 6 )-aJiKeHnn, 

12. (C3-C 8 )^nKnoanKeHn^, 

13. (C^-C 8 )-^KnoanKeHM.n-(C r C3)-amHn, 

14. (C3-C 8 )-L^MKnoanKnn-(C 1 -C4)-a^KM/i, 

1 5. (C6-Cio)-apnji-(C3-C6)-ameHHJi, 

16. (Ci^C9)-reTapnji-(C3-C6)-a/iKeHnn, 

17. (C3.-C6)-anKMHnn, 

18. (C6-C 10 )-apwi(C 3 -C 6 )-anKirfHMfi, 

1 9. (Ci-C 9 )-reTepoapnn-(C3-C6)-anKMHM/i, 

20. OdaTOK c(X)pMynbi R<i6> 

OR<16> . 



npMHGM R (16) He MOKer MMeTb 3HaH8Hne, 
yKa3aHHoe b n.20. 

CTepeoL^eHTpbi MoryT 6biTb KaK b R-, TaK n b 
S-KOHcfiMrypauMkiM 

21. R (16) R (17) BMede c HecymwM nx 
N-aTOMOM o6pa3yiOT reiepoapHn, KOTopwfi 

TaiOKe HaCTHMHO HJ1H nOJlHOCTbK) MO)KeT 6blTb 

ruApupoBaH. 
R(18) 

1 . Boaodoa, 

2. (C-j-CeJ-anKHn, 

3. (C3-C 8 )^MKnoanKMn, 

4. (C6-Ci2)-apMn-(Ci-C6)-anKHJi, 

npewMymecTBeHHo 6eH3nn, 

5. ipenun nnn 

6. (C-pCgJ-reTepoapun; 

R(19) 

1 . BOAopoA, 

2. (CrC6)-anKn/i, 

3. (C3-C8)-UHKnoariKMri, 

4. cfeHun win 

5. 6eH3nn; 
R(20) 

1 . boacpoa; 

2. (CVC6) ariKMn, 

3. (C3-C 8 )-iAMKnoanKnn 



15 



20 



25 
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4. 4}eHi/»n-(CH 2 ) q -, 

5. OR (19) 

6. P (25) P (26) mjim 

(CH > 



7. -N 



> 



R (21) 03HaMaeT LjuaHo, HUTpo vim C0 2 R 
(18); 

R (22) osHanaeT C0 2 R (6) vinvi CH 2 C0 2 R (6); 

10 R (23) osHa^aeT boaopoa. ra/ioreH, ((VC4) 

a/iKnn vim (Ci-C4)-anKOKcnn; 

R (24) o3Ha^aer boaopoa, (C1-C4) ariKM/i 

win <£eHmi; 

R (25) n R (26) oAHHaKOBbte vim pa3Hbie m 

03H3MaK)T! 

1 . BOAOPOA, 

2. (C-|-C4)-ajiKWJi, 

3. (J)eHHji, 

4. 6GH3MJ1 vim 

5. a Mernn6eH3HJi; 

I 03HaMaeT NR (23), O vim CH 2 ; 

B 03HaHaeT O, NR (18) wm S; 
T 03HasaeT: 

1 . npocrryio CB«3b, 

2. -CO- 

3. -CH 2 - 

4. -0-, 

5. -S-, 

6. -NR(28)-, 

7. -CO-NR(28)-, 

8. -NR (28) -CO-, 
30 9. -O-CH2-, 

10. -CH2-O-, 

1 1 . -S-CH 2 -, 

12. -CH2-S-, 

13. -NH-CR (27) R (29)-, 
35 14. -NR(28)-S02-, 

15. -SO2-NR (28)-, 

16. -CR(27)R(29) -NH-, 

17. -CH=CH-, 

18. -CF=CF-, 
19-CH=CF, 

40 20. -CF=CH-, 

21 . -CH 2 -CH 2 -, 

22. -CF 2 -CF 2 , 

23. -CH(OR) (6)-, 

24. -CH(OCOR) (19))-, 

45 25. -C- , M/1M 

II 

NR<30> 

26. ^c- 

50 R<31>0 OFC3Z> 

R (27) m R (29) OAHHaKOBbie vim pasHbie vi 
03HaMa»OT: 

boaopoa, (Ci-C 5 )-anKnn, cfceHHn, annum vmvi 
6eH3nn; 

R (28) 03HaMae*T: BOAopoA, (CyC^yanmn, 

6eH3un MJiki anxinn; 

R (30) 03Ha4ae-r. 1. R (27) R (28), 

2. ypekiAO, 

3. TuoypenAO, 

4. Tonyon-4-cynb<$OHun vim 
60 5. 6eH3oncynw|50HnriaMviHo; 

R (31) n R (32) OAHHaKOBbie vim pasHbie vi 
osHaMaK)T (Ci-C4>anKkin, 
vim BMecTe (CH2) q ; 
Q o3HasaeT: CH 2 , NH, O vim S; 
n 03HaHaeT: uenoe nucno ot 1 p,o 5; 
m o3HanaeT: i^enoe mmcjio ot 0 ao 3; 
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o 03Ha4aeT u,enoe micno ot 1 ao 10; 
r 03HanaeT Hyrib, 1 win 2; 
a Taiwe nx cf)H3HonorMHecKM coBMeori/iMbix 
cone Pi. 

A/iKnn, axiKeHun w a/iKHHun NioryT 6biTb 

JlUHefiHblMW HfiH pa3BeTBneHHb!MH. 

CooTBeTCTByioLi^ee othocmtch h k npon3BOAHbiM 

OT HHX OCTaTKaM, K3K aJlKaHOHfl MJ1M aJlKOKCHfl. 
(lOA L^MKnoaJlKM/lOM nOHMMaKDT Taiwe 

3aMemeHHbie anKunoM Kojibi^a. (Ce-C-^-Apmi 
3TO, HanpuMep, cpenm, HacpTwn, m/im iDKc{DeHw.n, 
npenMyi^ecTBeHHO cfjeHnn. CooTBeTCTByiomee 
MMeeT 3HaneHne Ann npow3BOAKMbix ot hhx 
OCTaTKOB, K3K aponn urin apanKun. 

riofl (C-j-Cg) reTepoapu/ioM noHMMafOT, b 

OC06eHHOCTM, OCTaTKM, KOTOpbie npOH3BOA«TCfl 
OT CpeHMJia MJ1M HaC^TMJia, B KOTOpblX OAHa MJIM 

HecKO/ibKO CH-rpynn saiweHeHbi N n/nnu b 
KOTopwx no MeHbiue^ Mepe ABe coceAHue 
CH-rpynnbi (npu o6pa30BaHMM na-mnneHHoro 
apoMaTHMecKoro KonbLja) 3aMeHeHbi S, NH nnn 
O. flanee TaiOKe oahh \ah\a o6a aTOMa 
KOHAeHcaL^noHHoro yMacTKa 6ni4HKnnnecKnx 

OCTaTKOB (K3K B MHAOnH3HHMfie) MO>KeT 6blTb 
N-aTOMOM. 

3to Hanpniviep, cpypaHun, TueHun, 
nupponun, v\M\Af\a3omn, nupasonun, 
TpMa3onnn, TeTpa30finn, oKca3onnn, 
w30Kca3onmi, Tna3onnn, M30Tna3onnn, nupHAnn, 
nMpa3HHMfi, nupuMMAHHun, nnpaAna3HHmi, 
nHAonun, MHAa3onnn, xmhojiuji, nxo3MHonn/i, 
c^TanaanHun, xnHOKcannHun, XMHasonnHun, 

rioA aHejinwpOBaHHbiM reTepo6wL\HKnoM AH, 
ot KOToporo npon3BeAeH ociaTOK A, noHUMaMDT, 

B HaCTHOCTH, 6ML^MKJIMMeCKyK) CMCTeMy c 8-10 
aTOMa MH B KOJlbLje, H3 KOTOpblX BfinOTb AO 9 

aTOMOB Koribua sto C-aTOMbi, npMMeM ABa 
pacnoxio)KeHHbix p*aom Apyr c ApyroM aroiwa 
npeACTaBrmjOT co6o£i o6mne cocTaBHbie nacTM 
o6omx KOfiei^. Oaho win o6a stmx Konbt^a 

C^OpMa/lbHO npOM3BOAATCfl ot 6eH30/ia, B 

KOTOpowi OAHa nnn HecKonbKo CH-rpynn 
3aMeHeHbt Ha N, 0 + w S + m/wih b kotopom ABe 
coceAHMe CH-rpynnbi [npu o6pa30BaHMH 
nflTMMneHHoro apoMaTu^ecKoro KoribLja] 
3aMeHeHbi Ha S, NH nnn O. 

"A" 3to, Hanpuwep, ocTaTOK 6eH30Tnocf)eHa ! 
6eH3o4)ypaHa, HHAona, nsonHAona, MHAa3ona, 
6eH3MMMAa3ona, XHHonuHa, M3oxnHonnHa, 
4>Tana3HHa, xnHOKcannHa, xMHa3onnHa, 
MMHHonwHa, 6eH3Tna3ona, 
eeHSTnason-LI-AMOKCMAa, KyMapnHa, xpoMania, 
6eH30Kca3ona, 6eH3M30Tna3ona, 6eH30Ana3w-ia 
6eH3Tpna3ona, 6eH3Tpna3MHa, 6eH30Kca3UHa 
MMMAa30-nnpnAHHa, nMMAa3onnpnMMAHHa, 
MMMAa3onnpa3HHa, HMMAa30-nnpnAa3MHa, 
MMMAa3o-Tna3ona, nnpa3o/ionnpMAMHa, 
TueHonnpnAMHa v\ nupponnnnpuMMAHHa. 
HasBaHHbifi reTepo6ML4HKn AH MO>KeT 6biTb 

TaiOKe HaCTMHHO HUM nOflHOCTbK) ruAPupoBaH. 

npeuMymecTBeHHO oah3ko KonbL^o AH ocTaeTca 
apoMaTMMecKMM, npimeM 6eH3aHennnpoBaHHbiti 
reTepo6nL4MKn AH flBnaeTCfl oco6eHHO 
npeAnoHTHTe/ibHbiM. 

B cnynae S-coAep>xamwx Wnnn m3cthhho 
HacbiLAeHHbix OCTaTKOB 6Mi4HK/ia, HanpMMep, 
TaiOKe Mo>KeT 6biTb oKCO-3aMemeH, KaK sto 
MMeeT wiecTo b ocTaTKe 6eH3-1 : 2,3-Tpna3MHOHa. 

CB^sbiBaHne "A" ocymecTBTifleT ot 

H30L^MK/lHMeCKOM HflM reTepOl^MKJIUMeCKOil HaCTM 

npn o Hy/iK) nepes anKaHAnnn-MOCTHK L, a npn q 
1 4epe3 OAMHapnyio CBH3b, k rpynne 
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riOA H30- MTIM reTepOL^MKflOM XH2, OT 
KOTOpOrO npOM3BOAHTCR MOHO- 
6ni4HKTIMHeCKH^ OCTaTOK X, nOHHMaiOT, 

Hanpniwep, ocTaTOK i^nKnoneHTaHa, 
qnKnoreKcaHa, L^nKnorenTaHa, i^HK/ioneHTeHa, 
UHKnoreKceHa, i^nKnorenTeHa, 6eH3ona, 
Hac{)TajiHHa, ctypaHa, Tuot^eHa, nuppona, 
nupnA^Ha, nnpnAa3HHa, nupuMMAHHa, 
nMnepnA^Ha, nnnepa3MHa, MopcfjonnHa, MHAona, 
HHAa3ona, oKcasona, M3oaKca3ona, XMHonnHa, 
nsoxuHoriMHa, 6eH3TkiocJ)eHa , 6eH30c})ypaHa, 
6eH3TMa3ona, 6eH30Kca3ona, 

HMMAa30nMpHAMHa, MMHAa30nHpMMHAHHa n 

4>ypannpHAHHa. TanoreH oto (prop, xnop, 6poM 

H MOA- 

riOA C})l13HOriOrHHeCKM COBMeCTHMblMH 

coriflMH coeAHHeHnfl (J)opMynbi 1 noHuiMaiOT ksk 
hx opraHnnecKne, TaK n HeopraHUMecKne conn, 
KaK ohh onucaHbi b Remington's Pharmaceuti 
cal Sciences, I. Auflage Seite 1418 (1985). 

Ha OCHOBaHUH 4)M3MMeCKOM )A XMMUHeCKO^ 
CTa6HTIbHOCTM M paCTBOpHMOCTH Anfl KMCnOTHblX 

rpynn npeAnoHTMTenbHbiMn asrifljoTCfl conn 
HaTpua, Ka/iMH, Karens n aMMOHMfl; Ana 
ochobhux rpynn conn c coriflHOM kucjiotom, 

CepHOM KMCflOTOM, Cf)OCCflOpHO^ KMC/IOTOM, 
Kap60HOBblMM KHCflOTaMU MTIH Cy/lb<tOHOBblMM 
KUCflOTaMM, T3KHMH KaK yKCyCHafl, JlMMOHHafl, 

6eH30MHa«, Mane^HOBafl, <£yMapoBafl, bhhh3h, 
n-Tonyoncyribo^DHOBaa kucjiotw. 

npeAnOHTMTe/lbHblMM COeAMHeHM^MM 

4)opMyribi II flBTiflioTCfi: 

\|<2> 

\/Z<3> 
<4> I?<3> 
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b kotopom cuMBOTibi MMeKDT cneAyJou^ee 
3HaneHne: 

L(1), L(2), L(3), h L(4): 
1-CH 2 -, 

2. -CH= 

3. OCTaTOK, onpeAermewibiM noA HOMepoivi 2, 
npvmeM 1 wrm 2 MeTMHOBbie rpynnbi 3aMeHbi 
a30TOM; npeanoHTHTeribHo L(4) N, 

R(1) 

1. (Ci-Cio)-a/iKnn, 

2. (C3-Cio)-a^KeHH/i 

3. (C3-Cio)-a/iKHHnn, 

4. (C3-C 8 )-L^HKnoaJiKMJi, 

5. 6eH3nn nnn 

6. 6eH3nn, KOTOpblX saivieineH, KaK onucaHO 
Bbiine; 

R (2) m R (3) oAHHaKOBbie nnn pa3Hbie n 
o6o3HaHa*OT: 

1 . BOAopOA, 

2. ruApoKCun, 

3. ra/ioreH, 

4. nnHewHbi^ unn pa3BeTB/ieHHbiti 
(C i-Ce)-ariKnnbHbiM ocTaTOK, He3aMeineHHbiM 

MJ1M SaMemeHHblM OAHUM H/IH HeCKOJIbKHMH 
OAHHaKOBblMH MJ1M p33HblMM SaMeCTHTejlflMH H3 
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p^Aa: .ranoreH, rnApoKcnn, (C 1 -C 4 )-anKOKCMn, 
(C 1 -C 4 )-aJiKnnTno l MepKanTo; 
5. -C0 2 R (6); 

T 03HaMaeT npocTyK) CB*3b, -0-, -CO-, 
NHCO- win -OCH2-, a ocTanbHbie oct3tkh n 

3aMecrnTenn onpeaeneHbi, KaK yKa3aH0 Bbiiiie. 

oco6eHHO npeAnoHTMTeribHbJMM mntuoTcn 
coeAHHeHM« <$opMyjibi II, b KOTopon R (1) 
oaHaMaeT (Ci-C7)-anKnn, (C3-C7)-anKeHnn nnn 
(C3-C7)-anKHHMn; 

R (12) n R (13) OA^HaKOBbie nnn pa3nnHHbie 

M 03H8HaK)T 

boaopoa n (C r C 4 ) amnn; 

R (14) o3HasaeT: 1. (C r C 4 ) anKnn, 

2. (Ci-C4)-aJ1KOKCMJl, 

3. u,naHo, 

4. aMUHO, 

5. HMTpO, 

6. 0TOp, xnop nnn 6poM, 

7. (Ci-C4)-reTepoapmi CH2; 

8. (Ci-C4)-a/iKaH0HJioKCn, 

9. (Ci-C4)-ajiKaHOM/i ( 

10. 6eH30nn nnn 

11. TeTpa3onnn; 
R (15) 03HaMaeT: 

I . (C 1 -C 4 )-anKnn l 
2- (C 6 -C 12 )-apnn, 

3. (C-|-C3)-anKaHonnoKcnn, 

4. (Ci-C4)-anKOKCnn, 

5. (Ci-Cg)-reTepoapnn, npenMymecTBeHHO 

5-TeTpa3onnn, 

6. unaHO, 

7. HMTpO, 

8. TMApOKCM, 

9. SO3R (6), 

10. xnop, 6pOM, 

II. CO2R (6), 

12. CO-NH-R(19), 

13. CO-R (20), 

14. SC>2-NR(18) -CO-NR(17) R(16), 

15. S0 2 -NR (18)-CO-0-R (17) nnn S0 2 N 
(CO-OR) 1 7)) 2 

16. CO-CHR(19) -CH 2 H 

17. (C1-C4) anKnn C0 2 H, 

18. H-CO-NH-S02-CH 2 -R (19), 

RC17> 

20. -SO NH-SO 

R<2Q> 



21. -CO-N^L)^Q 



CO H 

2 

22. -T- R<22> 



MJ1H 




> 



23. R (14) c R (15) BMecTe -CO-NH-SO2; 
L -CH 2 -; 

R(18) boaopoa; 

R (25) n R (26), He3asncuMO APyr ot 
Apyra, o3HanaK0T boaopoa nnn (Ci-C 4 )-anKnn, 

a T3K>Ke nx cpn3nonornHecKn coBMecmMbie 

COJ1M. 

H3o6peTeHne Kacaera TaioKe cnoco6a 
nony^eHna coeAnHeHnn cfeopMynbi 1, KOTopbtn 
omnMaeTcn tsm, hto coeAnHeHnn 4>opMy/ibi III 
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R<2> 
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R<5> 



R<4> 



B KOTOPOM R (1), 

R (2), R (3), R (4), R (5) n X uwieiOT 
BbiLLieyKa3aHHbie 3HaMeHnn, anKnnnpyioT c 
noMOiAbra C09AHH8HMM cfcopMynbi IV 

;ci2). 



U-L 




CIV) 



RC13> 

B KOTopofi L, q, R (12), R (13) n A wvieiOT 
BbiiueyKa3aHHbje 3HaMeHH«, a U 03HaMaeT 
neTynyK) rpynny, npn Heo6xoAMMOCTM BpeMeHHO 
BBeAeHHbie 3aiAHTHbie rpynnbt CHOBa 
OTiAen/i«K)T, a nonyneHHbie coeAw-ieHnfl 
cfx)pMynbi 1 npn Heo6xoAMMOCTn nepeBOAflT b 
mx 4)M3nonornMecKM coBMecTHMbie conn. 

HpnroAHbiMH neTyMMMn rpynnaMn U 
ABJiflioTCfl npeAnoHTnTenbHO HyKneoc{)yrHbie 
rpynnbi (cm. Angew Chem. 7 (1960)), KaK 
ranoreH, o-Tonyyoncynbc-)OHaT, Me3nnaT nnn 
TpncJ)naT. 

Cnoco6bi nonyMeHMfl npeACTaAM^ (fcopMynbi 
III H3BecTMbi M3 naieHTa CLUA 4 880 8044, 
naieHTa <t>PI" 3 911 603, EBpone&CKux 
naTeHTOB: EP-A-399 731, EP-A-399 732, 
EP-A-400 835, EP-A-400 974, EP-A-415 886, 
EP-A-420 237, EP-A-425 921 n EP-A-434 038. 

Ana anKimi/ipoBaHMfl coeAnHeHnn cfiopMynbi 
IN npnroAHbi, HanpnMep, cooTBeTCTByioinne 
6eH3nnranoreHMAbi, 6eH3nnT03nnaTbi, 
6eH3nn-Me3nnaTbi nnn 6eH3nn-Tpncf>naTbi nnn 
cooTBeTCTByiomne amnnranoreHnAbi, 
-T03nnaTbi, -MemnnnaTbi nnn -TpncfmaTbi. 
flonyMeHne 3mx coeAUHeHnn" ocymecTBnjieTCH, 
caivio no ceoe, nsBecmbiM o6pa30M, HanpnMep, 
nyTewi ranoreHnpoBaHna cooTBeTCTByicmnx 
MeinnbHbix npoMe>KyTOHHbix coeAnHeHnn. j^na 
aroro ncnonb3yeTC« ripen wymecTBeHHo 
N-6poMcyKi^nHnMnA, cm. HanpnMep, J. Org, 
Chemk. 44, 4733 (1979) n Helv. Chim. Acta 
62, 2661 (1979). 

CnHTe3 npon3BOAHbix 6eH3nMnAa3ona, 
oeHsnmocpeHa, nMnAa3o-nnpnAnHa n 
nMnAa30-nnpnMnAnHa c CH3-rpynnon y HApa 

ocyiAecTBnfleTca cornacHO R.P.Dickson et al in 
y. Med. Chem. 29, 1937 (1986), E. Abinente 
en al, in y. Heterocyclic Chem. 26, 1875, 
(1989), A. Koubsock et al in y Org. Chem. 
41, 3399 (1976) n cornacHO F. Santer et al 
in Mh Chem. 99, 715 (1968). 

6n$eHnnbHbie npon3BOAHbie MoryT 6biTb 
cnHTe3npoBaHbi, HanpnMep, ncxoAfl n3 
npon3BOAHbix apnn6opoHOBon KncnoTbi nyieM 
CBflSbiBaHna c saMemeHHbiMn 
apnnranoreHnAaMn c noMOinbK) KaTann3aTopOB 
nepexoAHbix Meiannos, b nacTHOCTn, nannaAnn. 
CooTBeTCTByioLAne peaKL4nn onncbiBa*OTCfl -R. 
B. Milleret al (Organometallics 1984, 3, 
1261) nnn A. Zuzuki et al (Synthetic Commun 
11 (7)- 513 (1981)). 

Cynb(J)OHunypeTaHOBbie npon3BOAHb!e 
G>opMynbi (I) MoryT 6bJTb nonyMeHbi n3 
cooTBeTCTByjOLunx cynbc}x)HaMnAOB cfeopMynw 
(I) nyTeM B3anMOAe^cTBnR co cno>KHbiMn 
3c})npaMn xnopyronbHon KncnoTbi nnn nyreM 
BsanMOAencTBnfl c A^M©TnnAnKap6oHaTOM n 
ocHOBaHnaMn, KaK, HanpnMep, Kap6oHaT Kanna, 
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b MHepTHbix pacTBopnTen«x npu TeMnepaTypax 
BnnoTb flo TeMnepaiypbi KuneHMA 
cooTBeTCTByrau^ero pacTBOpwejifl. 

np0M3B0flHbie CyJ1bC{)OHHnMOHeBHHbl (I) 

mowho nonynaTb no Bbi6opy hjih M3 

COOTBeTCTByJOlUMX Cy/lbCpOHaMMflOB C(30pMyjlb! 

(I) nyieM B3anMOAeftcTBHH c n30L^aHaTaMM nnn 
c 2,2,2-Tpnxnopai4eTaMMflHbiMH npon3BOAHbiMM 
npuroflHoro aMHHa, b MHepTHbix, 
BbicoKOKunau^nx pacTBopnTe/iflx, KaK, HanpuMep, 

AMMeTMJlCyJlbC{)OKCMA MJ1M H3 

cyjibc^OHnnypeTaHOB cf)opMynbi (I) nyTeM 
BOSAeCicTBMfl cooTBeTCTByjoujero aMWHa b 

HHGpTHOM, Bbl(X)KOKMnfllHeM paCTBOpMTGflG , K3K, 

HanpuMep, Tonyon, npw TeMnepaTypax BnnoTb 
AO TewinepaTypbi KuneHMH cooTBeTCTBytoinero 
pacTBopwTerifl. 

OcTaTOK cyribc})OHaMWAa mo>kho nonyHMTb, b 
cnyHae Heo6xoAMMOCTn, hcxoah H3 
aMMHo-rpynnbi, nocpeACTBOM neperpynnnpoBKn 
MeepBaftHa. Ana SToro rwApoxnopHA aMMHa 
cHanana Ana30TnpyK)T, a hotom, b npucyTCTBun 
MeAHoro KaTann3aTopa, bboaat bo 
B3anM0AewcTBne c ahokcmaom cepbi b neA«HoPi 
yKcycHOM KMcnoTe. riocneAyKJii^ee BOSAettCTBwe 
awiMnaKa npHBOAUT k cynbc{)OHaMHA-rpynne. 

AjiKunnpoBaHne ocymecT&rmeTCH b 
npuHL^nne n3BecTHbiMu cnoco6aMn 

aHajiorMHHbtM o6pa30M. 

HMHAa3o-aHHannpoBaHHbie npon3BOAHbie 
cfiopMyjibi III MeTannypyjOT, HanpuMep, b 
npucyTCTBMM ocHOBaHHfl. npeAnoMTWTe/ibHbie 

OCHOBaHMJl 3TO TMApHAbl MeTan/lOB 0OpMyflbl 

MH, KaK ruApuA nuTkm, HaTpua, mjim ruAP^A 
Kannfl, HanpuMep, b AHMeTM/icfcopMaMMA© nnn 
A^MeTMncynbc|)oKcnAe KaK pacTBOpMTene, nnn 
ajiKoro/iflTbi MeTannoB cfiopMynbi MOR, npuneM 
R 03HanaeT MeTun, amn, TpeT-6yTnn, m 
peaKi^Mfl ocymecTBJifleTcn b cooTBeTCTByioineM 
cnnpTe, AHMeTunc^opMaiMMAe win 

AHMeTnncyribc|D0KCMAe. 06pa3osaHHbie t3khm 
o6pa30M conn MMHAa3onpon3BOAHbix 
pacTBOpfltOT b anpoTOHHOM pacTBOpnTene, KaK 
flM<J> nrin flMCO, n pa36aBJiflioT noAXOAfliUHM 
KonimecTBOM anKM/iMpyjoii^ero pearem-a. 
AribTepHaTMBHyio B03M0>KH0CTb Ana 

AenpOTOHMpOBaHMJ? MMHAaSOJlbHbiX 

npon3BOAHbix npeACTaBJifleT 006011, HanpuMep, 
pea^i/iio B3anMOAeviCTBM« c KapSonaTOM Kanufl 
B flMO nnn DMCO. 

PeaKL^nio B3anMOAefiCTBMfl ocymecTB/iaiOT 
npn TeMnepaTypax HM)Ke komh3tho^ BnnoTb ao 
TeMnepaTypbi KuneHna peaKLjuoHHOw CMecu, 
npenMyu^ecTBeHHO b npeAenax Me>KAy +20 °C n 
TeMnepaTypoM KuneHKfl peaKijuoHHoti CMecw, b 
TeneHne npMMepHO ot 1 ao 10 h. 

ripeAno)KeHHbie comacHo n3o6peTeHwo 
coeAHHeHUfl o>opMynbi 1 0Ka3biBai0T 
aHTaroHncTunecKoe AefiCTBue Ha pei^enTopw 
aHrnoTeH3HHa li m nooTOMy hx mo>kho npuMemrrb 
Ana neneHUfl rnnepTeH3MM, 3aBt/icnMofl ot 
aHrnoTeH3HHa-ll. 

B03MO>KHOCTM npMMeHeHMfl 3aKTIK)HaiOTC« 

npu neneHMM TaKnx saooneBaHufi, KaK 
cepAeHHafl HeAocTa toh HOCTb , 

KapAHO-npOTeKL|Mfl, WHq*)apKT MHOKapAa, 
rwnepTpocfcHfl cepAUa, apTepnocKnepo3, 
nec{)ponaTn«, noneHHaw HeAocTaTOMHOCTb, a 
TaioKe cepAeHHo-cocyAMCTbie 3a6oneBaHna 
M03ra, KaK TpaH3ncTOpHbie nuueMUHecKne 
npucTynbi n KpoBOM3nnflHne b M03r. 

PeHUH 3to npoTeo/ikirnnecKUM 0epMeHT m 
Knacca acnapTnnnpoTe3, KOTopbi^ KaK 
cneACTBue pa3/iHMHbix CTHMynoB (yMeHbiueHne 
06-beMa, pjacp^m HaTpua, c™MyrmL4na 
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B-peL\enTopoB) OKonornoMepyrmpHbiMi/i 
KneTKaMM noneK BbiAenneTcw b Kpyr 
KpoBoo6paneHn«. TaM oh oTii^en/iaeT 
BbiAennBULiM^cfl M3 neneHM aHrnoTeHannHoreHa 
AeKcanenTun aHrnojinnTeH3MHa-1 . nocneAHMM 
6naroAapn "npeBpaii^aiou^nM aHrnoTeHsuiH 
qbepMeHTaM" (ACE) nepeBOAUTcn b 
arnoTeH3MH-ll. Ahthot6H3hh II nrpaeT 
cyi^ecTBeHHyjo po/ib npn perynfli^nn KpoBflHoro 
AaaneHMP, TaK KaK oh HenocpeACTBeHHO 
noBbiaiaeT KpoB^Hoe AasneHne BcneACTBue 
aHrnocna3Ma. flonoriHMTeribHO oh cTMMyjiMpyeT 
ceKpei^Mio a/ibAOCTepoHa H3 HaAnoneHHUKa m 
noBbiwaeT tbkmm o6pa30M Mepe3 noAaBJieHne 
BbiAeneHna HaTpn?i BHeKneTOHHbiM o6"beM 
jkhakoctm, hto b cboio onepeAb, cnoco6cTByeT 
noBbimeHMK) KpoBflHoro AaBneHMfl. 

nocTpe4enTopHbie Aei^cTBMfl sto 

CTMMyjlfll^Mfl C(X3CCt)OklH03HTOriOBOrO o6MeHa 

(BbiAeneHne Ca 2+ ), aKTMBaqnn npoTenHKHHa3bi 
C m cnoco6cTBOBaHne ropMOHaribHbiM 
peuenTopaM, 3aBMCHMbiM ot AMP. 

Cpoactbo coeAMHeHMM c()opMynw I k 
peL;enTOpy aHrMOTeHsnna II mo>kho onpeAenflTb 
nyTeM n3Mepennji 
BbiTecHeHMfl 125 l-aHrnoTeH3MHa-ll 
hjih 3 H-aHrwoTeH3HHa-ll peLienTopoB b 30Hy 
rnoMepyji03Hbix MeM6paH HaAnonenHUKOB 
KpynHoro poraToro cKOTa. ftnfl 3Toro 
npenapupOBaHHbie MeM6paHbi cycneHAHpyioT b 
6y4)epe npn pH 7,4. Pj\r Toro, HTo6bi 
npeAOTBpaTMTb AerpaAai^MK) paAMonnraHAbi bo 
BpeMfl MHKy6aqnn AOC-aBrmKDT anpoTMHMH, 
MHrn6nTOp menTMAa3bi. flononHHTe/ibHo 
npMMeHRKDT npn6nn3HTenbHO 1400 cpm 
M30TonHoro HHAHKaTopa c yAeribHOM 
aKTMBHOCTbio 74 T5q (MMorib) npoAaeTcn 
c^upMoPi "Amershan Buchler" m TaKoe 
KonnMecTBo pei^enTopHoro npoTei/ma, KOTOpbiM 
CB^sbiBaeT 50% M30TonHoro MHAMKaTopa. 
PeaK^n HaHMHaeTca b pesyribTaTe Ao6aBneHun 
50 mkji MeM6paHHOM cycne3nn KCMecu 100 mkji 
6yc>)epa + anpoTHHUH; 50 mkji 6y0epa c 
aHrnoTeH3HHOM-ll urin 6e3 Hero mjim 
peLjenTopHoro aHTaroHMCTa m 50 mkti 
M30TonHoro MHAMKaTopa. nocjie 

MHKy6aMMOHHoro nepnoAa b 60 muh, npw 

TeMnepaType 25°C CBfisaHHbiM m 0B060AHbiPi 
paA^onnraHA OTAe/iflioT nyTeM 
c{)nnbTpaL^noHHoro aHariM3a c noMou^bio 
o>MnbTpoB whatmann (R) GFIC Ha 
CKaipoH R (Skatron) HaKonnTene KneTOK. 

Hecnei4n0MMecKMe CBfl3biBaHMH 
npeAOTBpau^aioTC^ nyTeM o6pafx>TKH Q>^ribTpoB 
c noMOiMbK) 0,3% nonnsTuneHUMUHa, pH 10 
(Sigma, N 3143). Ha ocHOse M3MepeHHR 

paAHOaKTHBHOCTM B raMM3 CL\HHTMJin«L^MOHHOM 

cneTMUKe onpeAeriflioT nHTeHcuBHocTb 
BbiTecneHMfl paA^onnraHAa peuenTopoM. 
IC 50 BennHUHbi, KOTopbie o6o3HanaK)T 

KOHL^eHTpaL^HK) MHrn6HTOpa, C TeM, HT06bl 

BbiTecHHTb 50% JwaHAa, onpeAennwT comacHo 
Chem. et al. Theor. Biol, 59, 253 (1970). 
flrm coeAHHeHMM c})OpMyribi (I) ohm HaxoAflTca b 
Anana30He IxlO" 4 1x10. 9 M. 

AnbTepHaTMBHo mo>kho onpeAennTb 
cpoactbo coeAHHeHMM o^opMyrib! I k pei^enTopy 
aHrncTeH3MHa-ll b pe3yribTaTe M3MepeHMf? 

BbrrecHeHMfl 125 1-aHrnoTeH3MHa-ll 
mjim 3 H-aHrnoTeH3MHa-ll npenapupai^nM 
peqenTopoB M3 pasriMMHbix opraHOB (ne^eHb, 
nerKne, HaAnoseHHHKM, M03r, m t.a ). 

Ana 3Toro npenapupOBaHHbie MeM6paHbi 
cycneHAMpyraT b MHKy6aL^noHHOM 6y$epe (20 
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mM Tpnc), coAepKau^eM 135 mM NaCI, 10 mM 
KCI, 10 mM Mg Cl 2 , 5 mM rnK)K03bi, 0,2% 
a/iboyMMHa cbiBOpOTKn KpynHoro poraToro 
CKOTa, a TaioKe MHrn6MTopbi npOTea3bi PMSF 0,3 
mM m 6aukiTpaunHa 0,1 mM) m BMecTe c 

paAHOaKTMBHO MapKMpOBaHHblM 
aHrH0TeH3MH0M-ll M pa3J!MHHblMM 

KOHi^eHTpai^MflMn McnbrryeMbix coeflUHeHMM 

HHKy6npyK>T 90 mmh npn TewinepaType 25°C. 
nocne OToro cBH3aHHbiM m CBo6oAHbtM 
paAMO-nnraHfl pa3Aen«K)T b pe3ynbTaTe 

4)MJlbTpaUHM Mepe3 MMKpOCTeKnOBOnOKHMCTbIM 

(})MJibTp (JF 51, Schleicher Schiill) Ha 
HaKonnTene KneroK (SKATRON). 

HswepeHneM cBH3aHHOM c peuerrropOM 
paflnoaKTHBHocTM Ha 0nnbTpax nocpeACTBOM 
6eTa nnn raMMa cneKTpOMeTpa onpeAenaioT 
CTeneHb BbnecHeHUfl paA^onMraHAa peuemoa 
HcnbrryeMWMH coeAHHeHMHMM. HHTeHCHBHocTb 
BbnecHeHMH paA^onnraHAa peL^en-ropa 
ncnbJTyewbiMn coeflMHeHMJiMM yKasbisaeTcn 
nepe3 IC5Q, T.e. KOHiieHTpaLjMio MHrn6MTOpa, 
koto paw BbiTecHHeT 50% CBH3aHHoro 
paflnonnraHAa pei4enT0py. PacMeT 
IC 5o-BennHHH ocymecTanfleTCfl nocpeflCTBOM 

PC-MaieMaTHMecKoro o6ecne^eHMfl (LIGAND, 
G. A.Mcpherson 1985, Elsinier-BiosoFT, 68 
Hills Road, Cambridge CB 2ILA, UK). 
H3MepeHHbiPi Ana coeAWHeHMM <£opMynbi (I) 
IC 50 BennHUHbi HaxoA^Tcq b Awana30He 

1x10 " 5 ao 1x10" 11 M. 

flrm onpeAeneHUfi aHTaroHncTunecKoro 
Ae^cTBun coeAHHeHnw $opMynbi (I) mh bubo hx 
MHrn6npyK)LnnCi scjxfceia Ha HHAyunpoBaHHoe 
aHrnoTeH3HHOM-ll noBbiuueHne KpoBflHoro 

AaBfieHUa MO>KHO M3Mepf1Tb Ha 

AeMnennHH3MpoBaHHbix Spragne Dawley - 
Kpbicax (Mollegard, Danemark). noBbiweHMe 
KpOBflHoro AasneHun M3Mepseica Ha Aovta 
carotis. BHyTpuseHHoe BBeAenne 

ocymecTBnfleTCfl b BeHy neH/ca. nocne 
npenapupoBaHna WMBOTHoro m 20-MMHyTHoro 
BpeMeHM BbiAep>KKH Ana CTa6nnn3ai4nn 
reMOAHHaMMMecKkix napaMeTpOB ocymecTBnflioT 
3 cneAyJOLAne Apyr 3a ApyroM MH"beKi4nn 10, 30 
\a 100 Hr aHrnoTeH3MHa-l I b 0,1 mji boahoto 
pacTBopa nepe3 MHTepBanbi b 5 muh. 
CoeAHHeHMfl cf>opMynbi (I) pacTBOpaioT b 
AMCTunnnpOBaHHO^ BOAe, bo3mo>kho npn 
Ao6aBneHnn 10%-ro 3TaHona m/hjim ocHOBaHMM 
-(pH<10) nnn KUcnoT (pH>3), n bboaht b 
A03ax 1-300 MKr/rq/ Kr BHyTpHBeHHO urm 5-100 
MKr/Kr HHTpaAyoAeHaribHO. 

npn MHTpaAyoAeHaribHOM BBeAeHnn 
MH-beKL^MM aHrnoT8H3MHa-l I ocymecTBnfliOT nepe3 
20, 40 m 60 mmh, B to BpeMq K3K npn 
BHyTpuBeHHOM BBeAeHnn - ocymecTBnaeTca 
nocneAOBaTeribHO c MHTepBanoM Mepe3 10 mhh. 
CoeAMHeHMR <$opMynbi (I) HBnaioTCfl oco6eHHO 
34>0eKTMBHbiMH b Awana30He 1-300 MKf/Kr 

BHyTpMBeHHO MJ1H 5-300 MKf/Kr 

uHTpaAyoAeHanbHo. 

H3o6peTeHne othocmtca Taiwe k 
cfiapMaueBTHHecKOMy cocTaBy, cocTOflmeMy ms 
coeAHHeHUfl cjDOpMyribi I m Apyrux 6nonornHecKn 
aKTHBHbix BemecTB, KaK, HanpMMep, MoneroHHbix 
cpeACTB uriM HecTeponAaribHbix 

npoTMBOBOcnannTeribHbix 6nonorMHecKM 
aKTHBHbix BeLnecTB. CoeAHHeHun cfeopMynbi (I) 
mo)kho npMMeHHTb TaioKe n b Ka^ecTBe 
AnamocTMKM ppa peHHH-aHrnoTeH3HH-cncTeMbi. 

OapMai^eBTkmecKne npenapaTbi coAep)KaT 
oc}x}3eKTnBHoe KO/in^ecTBO aKTMBHoro BemecTBa 
4>opMynbi (I) m BO3M0>KHbie Apyrne aKTHBHbie 
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BemecTBa BMeore c neopraHMHecKUM nnn 
opraHUHecKMM HocnTeneM, wcnonb3yeMbiM b 
<4>apMai4eBTHMecKnx i^enflx. npMMeHeHne mo>kbt 
ocyLnecTBfiaTbcw nepes hoc, BHyTpuBeHHO, 
noAKOKHO nnn nepopa/ibHo. fl03MpOBKa 
aKTMBHoro BemecTBa 3aBncwT ot BHAa 
TennoKpoBHoro Beca Tena, B03pacTa n ot poAa 
BBeAeHMfl. 

OapMaiieBTMHecKMe npenapaTbi AaHHoro 
M3o6peTeHHfl nonynawT M3BecTHbiMn cnoco6aMM 
pacTBopeHMfl, CMeweHUfl, rpaHynnpoBaHMfl mjih 
Apa>KMpoBaHna . 

Ana opanbHoPi cfiopMbi npuMeneHM^ 
aKTMBHbie coeAMHeHUfl CMeiiiMBaK)T c o6biHHbiMn 
An« SToro Ao6aBKaMM, KaK HocnTenn, 
CTa6nnn3aTopbi nnn nHepTHbie pa36aBMTenn m 

nOCpeACTBOM OObMHblX MeTOAOB 

nepepa6aTbiBaK)T b npupoAHbie cJ)opMbi 
BBeAeHna, TaKne KaK Ta6neTKH, Apaxe, 
pa3"beMHbie Kancy/ibi, BOAHbie cnnpTOBbie nnn 
Mac/iflHbte cycneH3nn mv\ BOAHbie, cnnpTOBbie 
mjim Macn^Hbie pacTBopbi. B KanecTBe MHepTHbix 
HocnTenew mo>kho npuMeHATb, Hanpuwep, 
ryMMnapa6nK, MarHe3HK), Kap6oHaT Mamna, 
cfxxxfeaT Ka/iMfl, naKT03y, rnK)K03y, 
CTeapwnc^yMapaT Mamnfl nnn KpaxManu, 
oco6eHHo KyKypy3Hbi^ KpaxMan. flpn stom 
mo>kho ocyiAecTBn^Tb npuroTOBneHne b BMAe 
cyxoro m\A sna>KHoro rpaHynflTa. B Ka^ecTBe 
Macn^Hbix HOcnTenei* mjim pacTBopMTeneCi 
mo>kho paccMaTpusaTb, HanpuMep, 
pacTMTenbHbie nnn >KMBOTHbie Macna, TaKne KaK 
n o Aeon h en h oe Maano mjih pbi6MM >Knp. 

rj/ifl noAKo>KHoro n BHyTpuBeHHoro 

npHM6HeHH« aKTMBHbie COeAHHeHUfl MT1M MX 
0M3MOJlOrMHeCKM COBMeCTM Mbie COJIM, 

>KenaTenbHo, BMecTe c o6bNHbiMM An« 3Toro 
BemecTBaMM, t3kmmm KaK areHTbi pacTBOpeHMfl, 
SMynbraTopw, mum ApyrMe BcnoMoraTe/ibHbie 
BeiAecTBa, nepeBOA^T b pacTBopbi, cycneH3MM 
MfiM 3MyribCMM. B KanecTBe pacTBopMTeneM 
npMHMivtaioT bo BHMMaHMe, HanpMMep, BOAy, 
cjDM3Mo/iorMMecKMM pacTBop nosapeHHOM conM 
mjim cnMpTbi, HanpMMep, STaHon, nponaHAMon 
MfiM r/iMi^epMH; Hap^Ay c stmm TaioKe pacTBopbi 
caxapa, TaKMe KaK mioKosa mjim pacTBopbi 

MaHHMTa, MflM TaiOKe CMeCb M3 pa3nMMHbix 
H33BaHHbix pacTBopMTeneM. 

CornacHO BbiiueyKa3aHHOMy cnoco6y 6bixiM 
onpeAeneHbi, HanpMMep, Ana coeAMHeHMM 
npMMepoB 1, 2, 3, 15, 19, 27, 31 m 51, 
c/ieAyioiuMe IC 5 q BenMMMHbi: 

n p n m e p ICso/nM/ 

1 78 

2 65 

3 149 
15 0,8 
19 0,74 
27 1,1 
31 0,48 
51 1,8 

riepeseHb coKpameHwPt: 

DCI AeCOp6l4MOHHO-XMMMHeCKafl MOHM3ai4Mfl 
flM<t> N.N-AMMeTM/lCfDOpMaMMA 

EE aTunaueTaT 

FAB Fast Atom 

Bombard ment-6oM6apAnpoBKa 6biCTpbiMM 
aTOMaMM 

h nac (nacbi) 

Hep n-renTaH 

Min MMHyTa (MMHyTbi) 

NBS N-6pOMCyKL(MHMMMA 

RT KOMHaTHan TeMnepaTypa 
npMMep 1 

2-H-5yTnn-1-/2-Kap6oKCM-3-xjiop-6eH3o/b/Tno 
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c£eH-6-MJi/ 

MeTM/i/-1H-6eH3HMMAa3on-7-Kap6oHOBafl 

KUCJIOTa 

a) Amma 2-Kap6oKcn-6-HMTpo-6eH3oCiHOM 

KMCJIOTbl 

30 r (0,155 MOjib) aHrn^pnAa 

3-HHTpo4)Ta/10BOM KMCHOTbl BHOCflT nOpLJMHMM B 

180 mji KOHi^eHTpupoBaHHoro pacTBopa 
aMMnaKa v\ nonyMeHHbifi pacrBop HarpeBafOT npn 
nepeMeujuaaHMM b reneHMe 45 mmh. npn 
TeMnepaType 100°C. BbinapMBatoT Ha 
pOTai4MOHHOM McnapMTe/ie, flBa)KAbi neperoHflfcr 
BMede c TonyorioM, a ocTaTOK BbicyuiMBafOT b 
my6oKOM saKyyiwe. nepeMeninBaioT ero c 
aTunaijeTaTOM, ocaflOK 6e>KeBoro u,BeTa 
OTcacbiBaioT \a BbicywMBaioT b BaKyyMe HaA 
P 2O5. llojiyMatOT 31,8 r ueneBoro coeAMHeHnq. 

TeMnepaTypa nnaB/ieHMfl: 180 °C 
Rf/Si0 2) CH 2 CI 2 /CH 3 OH 1:1/0,3 
MS/DCI/ 211 /M + J/ 

b) 2-AMMHO-3-HHTpo-6eH30MHafi KucnoTa 

31 r /0.147 MO/ib/ coeAMHeHH« M3 npuMepa 
1a pacTBOpflfOT b 50 4 h HaTpoBoro w,enoKa n 
100 mji BOAbi, Ao6aBnqjoT 150 mji pacTBopa 
runox/iopMAa HaTpun /n36biTOK no OTHoiueHnio k 
Kl KpaxMa/ibHOM 6yMare/ n nonyMeHHbiw pacTBop 
HarpeBaiOT b TeneHne 60 mmh npn TeMnepaType 
100°C. riocne oKOHHaHUA peaiajuu oxna>KAaioT, 
pa36aBfiflK)T c noMOii^bK) 250 mji HacbimeHHoro 
pacTBopa Na 2 C0 3 - m 400 mji Hacbiu^eHHoro 

pacTBopa KH 2 P0 4 -, ycTaHaBJinsawT 
pH-3HaMeHne pacTBopa 3 c noMou^bHD 4h HCI 
/KOHL^eHTpHpOBaHHOM HC! m npoAYKT 

3KCTparnpyioT tpm>kaw no 500 mji 
3Ti/inau l eTaTOM. flocjie BbicyninBaHHH HaA 
MgSO 4 , KOHqeHTpupoBaHM^ m nepeMeujMBaHMH 
c AHMSonponnjioBbiM acfwpoM nojiynaraT 18 r 
L\ejieBoro coeAHHeHMfl. 

TeMnepaTypa nnaBneHMs:188 194 °C 

Rf/Si0 2 , CH2CI2/CH3OH 1:1/0,7 

MS/DCI/ 183 /M+H/ 

c) . MeTMJiOBbifi acpMp 

2-aMMHO-3-HHTpO-1 -6eH30MHOM KUCflOTbl 

18 r /99 MMOJit>/ CoeftMHeHMFi M3 npMMepa 1b/ 
b 200 mji MeTaHOJia BMecTe c 20 mji 
THOHmixjiopuAa nepeMeiUMBaHDT b TeneHne 48 h 
npn TeMnepaiype KuneHMfl c o6paTHWM 
xonoAHJibHUKOM. PeaKi4MOHHbi^ pacTBop 
BbinapuBaiOT b poTau,MOHHOM wcnapnTene, 
ocTaTOK o6pa6aTbiBaK)T 400 mji HacwmeHHoro 
pacTBopa Na 2 C03, Tpu>KAfc>i OKCTparnpyioT 
STUjiai^eTaTOM.i coeAMHeHHbie opraHnnecKne 
<£a3bi npoMbisafOT pa36aBJieHHbiM pacTBopoM 
Na 2 C0 4 m Hacbiu^eHHbiM pacTBopoM NaCI, 

BbicyiunBaiOT HaA Na 2 S0 4 m KOHu,eHTpMpyK)T. 
XpoMaTorpacfunecKUM aHani/13 HaA SiC>2 c 
noMou^bK) EE/Hep 9:1 m 7:33 AaeT 11,5 r 
u,eneBoro coeAHHeHHA. TeMneparypa 
rmaBJieHUfl: 86-88°C 

Rf/Si0 2 , EE/Hep 1:1/0,5 

Ms/DCI/ 197 /M + HI 

d MeTMJIOBblM 3(pv\p 

2-/M-/H-neHTaHOMfl/aMMHO/-3-HMTpO 6eH30MHOM 
KMCDOTbl 

7 r /35,5 MMOJib/ coeAMHeHkifl ms npuMepa 1 
d b 50 mji xnopaHn/iApHAa BanepMaHOBOM 
KMcnoTbi B TeneHne 1 h^ npn 110°C. 
KoHueHTpupyfOT Aocyxa, ocTaTOK b scfwpe 
o6pa6aTbiBaK)T b TeneHne 30 mmh 

aKTMBUpOBaHHblM ymeM, CfDHJlbTpyiOT, 

KOHL^eHTpupyjOT m noAseprawT 

xpoMaTorpa4>HMecKOM OHMCTKe Ha 

SiO 2 nocpeACTBOM EE/Hep 2:8. nojiynajOT 5,8 r 
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Uejiesoro coeAHHeHkm. 

TeMnepaTypa njiaBneHnq: 66-69 °C 
Rf/Si02, EE/Hep 1:1 0,4 
Ms /DC!/ 281 /M + HI 
e) 

6-5poM-MeTnn-3-xnop-2-MeTOKCHKap6oHHji-6eH3 
o/b/- TM04)eH 

2,5 r /10.4 MMOJib/ 

X-xjiop-2-MeTOKCHKap6oHnn-6-MeTnn6eH30/b/Tn 
cx^ena} nonyMeHHoro comacHO J, Org.Chem. 41, 
3399 /1 976/ Kun^TflT c o6paTHbix 
xonoAMJibHUKOM b 1 50 mji xjiop6eH30Jia c 1,87 
NBS n 420 mj An6eH30MJinepoKCMAa b TeneHne 
5 m. riocne ottohkm xjiop6eH3ona b 
poTaL^noHHOM ncnapnTejie nojiyHeHHbiw ocTaTOK 
o6pa6aTbiBa»OT EE, EE-pacTBOp npoMbiBatoT 
nacbiineHHbiM pacTBopoM NaPCC>3_, 10%-HbiM 
pacTBopoM Na2S0 3 m Hacbiu^eHHbiM pacTBopoM 

BblCyiDMBaHDT HaA Na 2 S0 4 H KOHl^eHTpMpytOT. 

XpOMaTorpacpufl Ha Si0 2 c noMoi^bfo EE/Hep 

1:2 AaeT 2,28 r i^eneBoro coeAMHeHnn. 

TeMnepaTypa nJiaBneHun: 143 145°C 
Rf/SiQ 2 /, EE/Hep 1:20/0,3 - 

MS /DCI/ 319, 321 /M+H/. 

0 MeTwnoBbitf scpup 

2-/N-/H-neHTaHomi/-//3-xnop-2- 
MeTOKCMKap6oHHji6eH3o/b/-Tnoct3eH-6-nji/MeTMn/ 

/aMMHO-3-HMTpo6eH30MHOM KMCJIOTbl/ 

800 Mr /2,86 MMOJib/ coeAHHeHna H3 
npuMepa 1 d/pacTBopaioT b 5 mji aoc. AM^, 
CMetunBaiOT c K 2 C0 3 b KonnnecTBe 395 Mr m 
CMecb nepeMeiukiBajoT b reneHne 10 mmh npn 
KOMHaTHOM TeMnepaType. npw<anbiBaioT 
pacTBop 913 Mr coeAHHeHnw M3 npuMepa 1e b 
20 mji a6c. flMO, n peaKi^noHHbiM pacTBop 
nepeMeoiMBaioT b TeneHne hohh npn KOMHaTHofi 
TeMnepaType. flMO yAajifljOT 3aTeM b BaKyyMe, 
ocTaTOK 06pa6aTbiBaroT EE, EE-cf)a3y 
npOMbiBaiOT boaom, pa36aBneHHbiM, 
HacbimeHHbiM pacTBopoM NaHC03 n 
Hacbiu^eHHbiM pacTBopoM NaCI BbicywuBaioT 
HaA Na2S0 4 m KOHLjeHTpupyiOT. XpoMaTorpacfjua 
Ha Si0 2 c noMombK) EE/Hep 1:2 AaeT 860 Mr 
TMTynbHoro coeAMHeHMfl. 

Rf/Si02, EE/Hep 1:2 0,3 

MS /FAB/ 519 /M + HI. 

g) /MeTt/ijioBbirt scfwp 
2-H-6yTMJi-1>//3-xnop-2-MeTOKCMKap6oHnji6eH3o/ 
b 

/Tnoc|)eH-6-mi/MeTMn/-1H-6eH3MMHAa3on-7-Kap6 

OHOBOM KMCJIOTbl 

450 Mr /0,85 MMOJib/ coeAMHeHna M3 
npMMepa 1f/ ruApupyiOT b 50 mji sTaHona b 
TeneHne 1 h b npucyTCTBUM HMKenn PeHe^. 
KaTajiM3aT0p OTO>MJibTpoBbiBaK)T. OnjibTpar 
KOHLieHTpMpyioT Aocyxa, nonyneHHbiPi ocTaTOK b 
10 mji EE/M3onponaHon h.M m 10 Mn 
Hacbiu^eHHoro HCI EE-pacTBopa nepeMeiuMBawT 
b TeneHne 30 mmh npM TeMnepaType 50°C. 

riOCJie KOHLteHTpMpOBaHMfl M KpMCTannM3ai4MM M3 

MeTaHona nonynaioT 190 Mr u,ejieBoro 

COeAMHeHMR 

TeMnepaTypa njiaBJieHMw: 167-170 °C 
(pa3no>KeHMe) 

Rf /Si0 2> CH 2 CI 2 / CH 3 OH /NKjOH 49/ 1 
/0.1/0.3 

MS /DCI/ 471 /M + HI 

h) 2-H-EyTMji-1 -//2-Kap6oKCM-3:XJiop-6eH30/ 
b /Tno4>eH-6-Mn/ 

MeTMn/-1H-6eH3MMMAa30Ji-7-Kap6oHOBa» 
KMcnoTa 

185 Mr /0.39 MMonb/ coeA^HeHMfl M3 
npMMepa 1g/ pacTBop^JOT b 10 mji aTaHona, 
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Ao6aanflioT 1 mji H 2 0 h 1 Mn kohlj. NaOH, u 
no/iyHeHHbiM pacTBop nepeMeiiiMBawT b TeneHiie 
3h npn KOMHaTHoPi Tewineparype. 3TaHon 
yAarifltoT b BaKyyMe, y cia Ha bji m Ba iot pH 
BOAHoro pacTBopa Ha 3 nocpeACTBOM neAflHofi 
yxcycHotf KwcnoTbi, m BbinaBiuwfi ocaAOK 
OTcacbiaaKDT. Ilocne cyiuKM b BbicoKOM BaKyyMe 
nojiynaioT 100 Mr L^eneBoro coeAHHeHna b bha© 
oenbix KpucTajinoB. TeMnepaTypa 

nnaBJieHna: > 260°C. 

Rf/Si0 2l EE/CH3OH 2/1 0,18 

Ms /FAB/ 443 /M + H/ 

llpuMep 2 

2-H-ByTnn-1-//3-Kap60KCn-2-cf)eHnn-MMMAa3o 
/i/1 ,2-a/nnpnAHH-7-Mji/-MeTnn/-1 H-6eH3MMHfla30 
n-7-Kap6oHOBafi KucnoTa 

a) 2-BeH3omi-2-6pOM-yKcycHoCi KwcnoTbi 

25 mji (0,144 Morib). STunoBoro scjMpa 
6eH3onnyKcycHOM KUcnoTbi pacTBopaiOT b 50 mji 

CCI 4l npn TeMnepaType 5°C npuKanbiBawDT 8,5 
Mn 6poMa, h pacTBop KOpuMHeBoro L^BeTa 
nepeMeujuBaKJT b TeHenwe 1 m npw 5°C, b 
TeseHne 3 h npn KOMHaTHotf TeMnepaType n b 
TeneHne 2 h npw TeMnepaType 60 °C. 
Ocyi^ecTBnjRHDT KOHi^eHTpupoBaHne Aocyxa, 
ocTaTOK o6pa6aTbiBajOT EE, EE-pacTBop 

npOMblB3K)T 1 0%-HblM paCTBOpOM 

Na 2 S0 3 Hacbin\eHHbiM pacTBopoM NaCI 

BblCy LUMBafOT HaA MgS04, KOHL(eHTpHpyK)T M 

BbicyniMBatOT b BbicoKOM BaKyyMe. nojiynajoT 38 
r TUTynbHoro coeAMHeHUfl b BMAe Macna 
KpacHoro L^BeTa. 

Rf/Si0 2l EE/Hep 1/6/0,28. 

MS /DC!/ 271, 273 /M + H/. 

b) 3™noBbifi 3c£np 
7-MeTnn-2-4)eHMn-MMHAa30 /1,2-a/ 

nHpHAHH-3-Kap60HOBOfi KHCJIOTbl 

38 r /0,14 Monb/ coeAHHeHMH H3 npuMepa 
2a/ u 15,2 r 2-aMMHO-4-MeTnn-nnpnAHHa 
nepeMetu^BaK)T b STaHone b TeneHne 8 m npn 
TeMnepaType KwneHi/m c o6paTHbiM 
xonoAnnbHMKOM. KoHLjeHTpwpyiOT Aocyxa, 
OCTaTOK pa36aBJistoT HacbimeHHbiM paCTBOpOM 
Na 2 C03, MHoroKpaTHO 3KCTparnpyiOT c 

POMOiAbK) EE, 06-beAHHeHHbie opraHnnecKne 
($a3bi npoMbiBajoT HacbimeHHbiM pacTBopoM 
NaCI, BbicyiunBatOT HaA Na 2 S0 4 m 
KOHueHTpupyioT. XpOMaTorpac})nfl Ha SiO 2 c 

EE/Hep 2:1 AaeT 12,2 r i4eneBoro coeAnneHMfl. 
Rf/Si0 2 , EE/Hep 2:1/0,3 

MS /DCI) 281 /M + HI 

C) 3THJ10BblM 3Cj)kip 

7-6pOMOMeTnn-2-4)eHMn-HMHAa3o/1,2-a/ 
nnpMAMH-3-Kap6oHOBOM KUcnoTbi 

3 r /10,7 MMorib/ coeAHHeHua U3 npuMepa 2b 
6poMnpyiOT c noMOLAbK) 1,27 r NBS u 150 Mr 
6eH3onn-nepoKCMAa b cooTBeTCTBun co 
cnocoSoM, yKasaHHbiM b npuiMepe 1e. nonynaioT 
1,2 r L^eneBoro coeAnneHUfl. 

Rf/SIOj, EE/Hep 1/2 0,2 

Ms /DCI/ 359, 361 /M + Hi. 

d) MeTWiOBbifi 3Cf>np 

2-/N-/n-neHTaHonn/-//3-3TOKCMKap6oHMn-2-<|3eHM 
n-MMHAa3o/1 ,2-a/-nwpnAHH-7-nn 

/MeTHfl/aMMHO-3-HMTpO-6eH30ilHOCl KMCHOTbl 

300 Mr /2,85 MMonb /coeAHHeHMfi m 
npuMepa 1d/, 1,03 r coeAMHeHwa W3 npuMepa 
2c) m 400 Mr K 2 C03 noABepraK>T 

B3awMOAeMCTBwo cornacHO cnoco6y, 
yKa3aHH0My b npuMepe 1f). rionyMaiOT 520 Mr 
ueneeoro coeAHHeHnq. 

Rf/Si0 2 ; EE /Hep 1:1/0,2 
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MS/ FAB/ 559 /M + HI 

e) MeTkinoBbifi scfrup 

2-H-6yTnn-1-//3-3TOKCMKap6oHnn-2-c|)eHnn-MMMA 
oa3o/1 ,2-a/nnpnAMH- 

7-nn/-MeTnnMH-6eH3MMMAa3on-7-Kap6oHOBOM 

KHCJIOTbl 

400 Mr /0,71 MMorib/ CoeAMHeHMH M3 
npuMepa 2d noABepratOT B3anMOAetfCTBHfO no 
cnoco6y, yKa3aHHOMy b npuMepe 1g/. nocne 
ocajKAeHMfl M3 . MeTaHona nocpeACTBOM 
AH3TnnoBoro 3c})Mpa nonynaioT 250 Mr i^eneBoro 

COeAMHeHMfl. 

TeMnepaTypa nnasneHUfl: 217 220 °C 
(pa3iio>KeHne) 

Rf/SiC^, EE-Hep 9/1/0,5 

MS /DCI/ 511 /M + HI 

h) 

2-H-5yTnn-1 -//3-Kap6oKCn-2-ct)eHMn-MMHAa3o/1 ,2 

-a/nupMAHH-7-un/Me™n/ 

1 H-6eH3HMHAa3on-7-Kap6oHOBa^ KucnoTa 

230 Mr /0,45 MMOJib/ CoeAMHeHUfl us 
npuMepa 1e/ oMbin^KOT cx»rnacHO cnoco6y, 
yKa3aHHOMy b npMMepe 1h. nojiynaioT 117 r 
i4eneBoro coeAMHeHnq b BMAe KpucTannoB 
6enoro i_|BeTa. 

TeMnepaTypa nnaB/ieHMJi: 202-204 °C. 
Rf/Si02. EE/CH3OH 2/1 0,1 
MS /FAB/ 469 /M + HI. 
DpMMep 3 

2-H-6yTnn~1-//3-Kap5oKcn-2-4)eHnn-MMHAa30 
n/1 ,2-a/nnpnMHAMH-7-nn/MeTnnM H-6eH3MMHAa3 
on-7-Kap6oHOBaa KucnoTa 

a) STHHOBblfi 3C()Mp 

7-MeTnn-2-c|)eHnn-HMMAa3o(1,2-a)-nvipMMMAMH-3 

-Kap60HOBOM KHCJlOTbl 

IJeneBoe cx^eAHHeHne nonynaiOT 8 
cooTBeTCTBun co cnoco6oM, onucaHHbiM B 
npuMepe 2b, H3 coeAHHeHUfl KOTOpoe yKasaHO b 
npuwepe 2a, m 2-aMHHO-4-MeTnnnMpHMMAMHa. 

Rf/Si0 2l EE/ Hep 2:1 0,2 

/DCI/ 282 /M + HI. 

B) /OTHflOBblM 3C|)Mp 

7-6poMOMeTnn-2-cj3eHMJi-HMMAa30/1,2-a/nnpMMVi 

AMH-3-Kap60HOBOM KUCJlOTbJ. 

nonyneHne 3Toro coeAHHeHMH 
ocymecTBnaeTCfl no cnoco6y, yKa3aHHOMy b 
npuMepe 2 c/; npn stom H3 2 r /7.11 MMonb/ 
coeAMHeHMR M3 npuMepa 3a nonyMaioT 510 Mr 
LjeneBoro coeAHHeHnn. 

Rf/SiC^, EE/Hep 1:2/ 0,2 

MS /FAB/ 360, 362 /M + H/. 

c) MeTunoBbiM 3cpnp 

2-/N-/H-neHTaHon/i/-//3-3TOKCHKap6oHnn-2-4)eHM 
n-k»MHAa30 

/l^-aJ-nnpuMHAHH-y-MJi/MeTMn/aMMHO-S-HMTpoe 

eH30MHOp1 KMCnOTbt 

nonyneHne stofo coeAHHeHna 
ocyiAecTB/iaeTc^ cornacHO cnoco6y npuMepa 
1f/. Us 435 Mr /1 ,55 MO/ib/ coeAMHeHMfl us 
npuMepa 1d/ v\ 558 r coeAMHeHua M3 npuMepa 3b 
nonynaJOT 550 Mr uenesoro coeAHHeHUfl. 

Rf/SiC^, EE/Hep 2:1/0,2 

Ms /DCI/ 560 /M + H/. 

b) MeTunoBbtM 3$wp 

/2-H-6yTMn-1-//3-3T0KcnKap60Hnn-2-4>eHMnMMMA 
a3o/1 ,2-a/nnpnMMAMH-7-nn/-MeTnn/-1 H-6eH3MMM 
Aa3on-7-Kap6oHOBofi KucnoTbi. 

3to coeA^HeHne nonynaioT cornacHO 
yKa3aHHOMy b npuMepe 1g) cnoco6y; npn stom 
M3 380 Mr (0,68 MMonb) coeAnneHUfl M3 npuMepa 
3c noJiynaKDT 102 Mr L^enesoro coeAHHeHna b 
BHAe KpkiCTan/iMHecKoro ocraTKa 

CBeTno-6e)KeBoro i^BeTa. 

TeMnepaTypa nnaBneHns: 185-187 °C 
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Rf/Si0 2) EE/Hep 1:1/ 0,2 
MS/FAB/512/M + H/ 
e) 

2-H-5yTM/i-1 -/3-Kap6oKcn-2-c|)eHMn-HMHAa3o/1 ,2- 
a/nnpMMHAMH>7-Mn/MeTH/i/-1H-6eH3HMHAa30/i-7- 
Kap6oHOBafl KucnoTa 

nonyneHne 3Toro coeAHHeHua 
npon3BOAHTCR cornacHO cnoco6y, yKa3aHHOMy b 
npuwiepe Ih). H3 45 Mr (0,99 MMonb) 
coeAHHeHM« M3 npuMepa 3d) nanynatoT 31 m 
i4eneBoro coeAKHeHHH. 

TeMnepaTypa nnasneHHfl: > 260°C 
Rf/Si0 2l EE/CH 3 OH/0,1 
MS/FAB/470 /M + HI 
flpMMep 4 

2-H-EyTHJi-3-/2-Kap6oKcn-3-x/iop-6eH3o/b/TMO 
4)eH-6-Mn/MeTMn/-3H- HMHAa3o/4,5-b/nnpnAHH 
a) 2-H-ByTnn-3H-MMMAa3o/4,5-b/nMpMAHH 
10 r/91,6 MMonb/ 2,3-flnaMHHonnpnAHHa h 
27,4 r BanepnaHOBOM KUcnoTbi nepeMewnBaK)T b 

Te^eHne 18 h npn TewinepaType 170°C. riocne 
oKOHMaHnw peaKi^nn pa36aBrmK)T c noMOii^bK) 
100 Mn CH 2 CI 2 , npoMbiBaioT Hacbii^eHHbiM 

pacTBOpOM NaHC03, boaom u nacbitneHHbiM 

NaCI pacTBopoM, BbicyujMBaJOT HaA Na2S0 4 m 

KOHL^eHTpupyioT. XpoMaTorpacf)Mfl Ha SiO 2 c 

noMoiAbK) EE/Hep 20:1 AaeT 9,7 r LjeneBdro 
coeAMHeHUFi. 

TeMnepaTypa nnaBneHMfl: 103 °C 
Rf/Si0 2 , EE/CH3OH 20:1/ 0,3 
MS/DC!/ 176/ M + HI. 
b) 

2-H-EyTHJi-3-//3-xnop-2-MeTOKCMKap6oHM/i-6eH30 
Ibl 

Tnoc|)eH-6-MJi/MeTnn/-3H-HMiiAa3o/4 1 5-b/nMpMAMH 
300 Mr 0,94 /MMonb/ CoeAHHeHi/m m 
npuMepa 1e/ v\ 175 Mr coeAHHeHMfl U3 npuwepa 
4a/ nepeMeninBaioT c 552 Mr K 2 C0 3 b 10 Mn 
flMcD b TeMeHne 8 h npu komh3Thom 
TeMnepaiype. KoHi^eHTpupyKDT Aocyxa ociaroK, 
o6pa6aTbiBaioT EE, EE-pacTBOp npoMbiBafOT 
boaom, pa36aBneHHbiM pacTBOpOM KHSO4, 
Hacbiu^eHHbiM pacTBopoM NaHC0 3 m 

HacwiAeHHbiM pacTBopoM NaCI, BbicywuBaroT 
HaA Na 2 S0 4 m KOHi^eHrpupyjoT. XpoMaTorpacjDum 

na Si0 2 nocpeACTBOM EE/Hep 1:1 Aaer 130 Mr 

ueneBoro coeAUHeHwa b bha© nopowKa 
cnaoo-xenToro L^BeTa. 

TeMnepaTypa njiaB/ieHM«: 127 129°C. 
Rf/Si0 2> EE/Hep 1:1/0,2 
MS/DCI/414/M+ HI 
c) 

2-H-EyTMn-3-//2-Kap6oKcvi-3-xnop-6eH3o/b/Tno4)e 
H-6-nn/MeTnn/-3H-nwiMAa3o/ 4,5-b/nnpnAHH 

117 Mr /0.28 MMonb/ CoeAMHeHM?? us 
npuMepa 4b/ bboaat bo B3anMOAeficTBne no 
cnoco6y, yKa3aHHOMy b npuMepe 1h. nonynaioT 
107 Mr L^eneBoro coeAKHeHUH b buas nopowKa 
6enoro L^BeTa. 

TeMnepaTypa nnaBneHna: > 260°C 
Rf/Si0 2: EE/CH 3 OH2:1/0,3 

MS /FAB/ 400 /M + HI 
npMMep 5 

2-H-5yTMn-3-//3-Kap6oKCM-2-4>eHnn-MMMAa30/ 
1 ,2-a/nnpnAHH-7 

nn/-MeTnn-3H-HMHAa3o/4,5-b/nnpnAMH 
a) 

2-n-EyTnn-3-//3-3TOKCMKap6oHnn-2-0eHHJi-MMMA 
a3o/1,2/-a/ 

nnpMAMH-7-nn/MeTnri / -3H-HMHAa30/4 1 5-b/nnpMAH 

H 

L4eneBoe coeAnneHUje nonynaHDT cornacHO 
cnoco6y, yKa3aHHOMy b npuMepe 4b, /us 
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coeAWHeHHM npniviepOB 2C u 4a/. 
MS /DC)/ 454 /M + HI 
b/ 

2-H-ByTMn-3-//3-Kap6oKCM-2-4)eHMji-nMMAa3o/1,2 
-a/nnpnAHH-7-nn/ 
MeTnn/-3H-MMHAa3o/4,5-b/nnpMAHH 

LlerieBoe coeAKHeHwe nonynaKvr cornacHO 
cnoco6y, yKa3aHHOMy b npHMepe 1h, /H3 
coeAMHeHun npuMepa 5a/. 
MS /FAB/ 426 /M + HI 
npMMep 6 

2-H-ByTH/i-3-//3-Kap6oKCM-2-4)eHtin-nMMAa3o/ 
1,2-a/nnpnMMAMH-7-nn/-MeTMn/-3H-MMMAa30/4,5- 
b/nnpnAMH 
a) 

2-H"EyTi4n-3-//3-3TOKCMKap6oHnn-2-c{)eHnn-HMMA 
aso/l^-nviMpMMAHH^-MJi/MeTHJi-SH-MMHAasoM^ 
-b/nupMAHH 

3to coeAHHeHne nonyMaiOT 113 coeAUHeHwtf 
npniwepoB 3b Iw 4a/ no cnocoSy npuMepa 4b/. 
MS /DCI/ 455 /M + HI 
b) 

2-H-5yTnn-3-//3-Kap6oKcn-2-ct)eHMn-MMMAa30/1,2 
-a/nnpnMiwiH-7- 

Mn/-MeTMn/-3H-MMMAa3o/4,5-nnpMAHH 

MeneBoe coeAHHeHHe nonynatoT M3 
coeAMHeHn« npuMepa 6a cornacHO peaiqi/iu 
B3anMOAeMCTBHfl, onucaHHofi b npuMepe 1h. 
MS /FAB/ 427 /M + HI 
npMMep 7. 

2-H-ByTHJi-3-/2-/4-MeTnn4)eHHJT/-3-/1H-TeTpa 
3on-5-nn/-HMHAa30/4,5-b/ 
nnpMAMHMn/-3H-HMMAa3o/4,5-b/nnpnAMH 

a) 

2- 4-MeTMn-4)eHMnAMMMAa3o/4,5-a/nMpnAHH 

8,6 r (91,4 MMorib) 2-AMHHonnpnAMHa ia 7,7 
r (45,7 MOJib) xnopMeTHJi-n-TOJinnKeTOHa 
/nonyneHHoro cx>rnacHo Chem.lett. 1990, 
1125-1128/ nepeMeiunBaioT b TeMeHne 45 muh 

35 npn TeMnepaiype 130°C. Flocne sroro 

pea KL^MOHHbltl pacTBop pa36aBJlflK)T C nOMOlAbfO 

CH 2 CI 2 , npoMbiBaioT boao^ m HacbimeHHbiM 
pacTBopoM NaCI, BbdcyniUBaiOT HaA MgS0 4 n 
KOHi^eHTpupyMDT. XpoMaTorpacf)nfl Ha 
Si0 2 nocpeACTBOM EE/Hep 4:1 1:1 AaeT 6,8 r 
ueneBoro coeAHHeHna. 

TeMnepaTypa nnaB/ieHMfl: 142 144 °C 
Rf/SiCty, EE/Hep 1:1/ 0,2 

MS (DCI) 209 /M + HI 
bl 

3- <PopMnn-2-/4-MeTM/i-4)eHnn/nMHAa3o/4,5-aynM 
pMAHH. 

21 Mn /0.27 MOJib/ AM0> B 60 Mn 
CH 2 CI 2 npn 0°C CMeii!HBaK>T c 3,6 mti POCI 3 , 
peaKL^noHHbiPi pacTBop noMemnBajoT b TeneHne 
30 MMHyT npn KOMHaTHoti TeMnepaType, m npn 
0 °C npuKanbiBaiOT pacTBop 6,8 r /32,7 MMorib/ 
coeAMHeHua H3 npuMepa 7a/ coeAMHeHMfl m 
npuMepa 7a/. Mepe3 2 m nepeMeLUMBaH^q npn 

60 oc ocymecTBn«K)T KOHi^eHTpupoBaHne, 
ocTaTOK CMeujuBatoT c pacTBopoM 20 r NaOH b 
200 mji H 2 O r nepeMeiuMBaiOT b TeneHne 1 h npn 
reMneparype KuneHi/m c o6paTHbiM 
xonoAnribHUKOM n orcacbiBajoT ocaAOK, 
BbinaBUJH^ nocne oxna>KAeHMfl Ha neAflHOfi 
6aHe. nepeKpncTanriM3aL\Mfl M3 3TaHona AaeT 
5,5 r i4eneBoro coeAHHeHMH. 

TeMnepaTypa nnaBneHM^: 168-171 °C 
Rf/Si0 2 , EE/Hep 8:2/0,4 

MS /DCI/ 237/ M + HI 
c) 

3-OKCMMMHo-2-/4-MeTMn-0eHnn/-MMHAa3o/4,5-a/ 
nupnAMH t 
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2 r/8,47 MMO/ib/ CoeAMHeHMH npMMepa 7b/ b 
30 mji MeTaHO/ia CMewMBaic-T c pacTBopoM 883 
Mr ruflpoKcunaMMH ruflpoxnopnAa m 1,04 u 
ai^eiaTa HaTpua b 65 mji boaw. PeaiqMOHHbiM 
pacTBop nepeMewnBaroT b TeneHne 5 m npn 
KOMHaTHOM TeMnepaType u 1 4 npw TeMnepaType 
KuneHwn c o6paTHbiM xonoAMnbHMKOM. MeTaHon 
yflanyifoT b poraunoHHOM ncnapmejie, 3aTeM 
pa36aBnflK)T boaom, m BbinaBWMfi nocne 
oxna>KAeHMfl ocaAOK oTcacbiBaioT. nocne 
BbicyiuMBaHMfl H3A P 2 Os b Bbicx)KOM BaKyyMe 
nonynaioT 2,04 r ue/ieBoro coeAMHeHMH. 
TeMnepaTypa nnaBneHMfl: 202-206 °C 

Rf/Si0 2l EE/Hep 1:1/0,3 

MS /DCI/ 252 /M + HI 

d/ 

/3-L4iiaHO-2-/4-MeTMn-c})eHMn/MMMAa3o/4 1 5-a/nMp 

2.1 r /9,0 MMonb/ Coepy\Heum H3 npMMepa 
7c/ npn oxna>KAeHMM nbAOM bhocht nopLjuflM m 
npu nepeMeiuMBaHMM b 45 mji TMOHMnxnopMAa, u 
peaKi^noHHbiM pacTBop nepeMewnBaK)T b 
TeMeHne 45 mmh npM KOMHaTHOM Tewneparype. 
TuoHnnxnopMA ABa>KAbi OTroHfliOT H3 Tonyona, 
ocTaTOK o6pa6aTb!BaK)T EE, EE pacTBop 

npOMblBaKDT HaCblLAeHHbIM pacTBopoM 

Na 2 C0 3 m HacbiineHHbiM pacTBopoM NaCI, 
BbicytunBatOT HaA MgS0 4 m KOHi^eHTpupyKDT. 
nepeKpncTanriM3aL^nfl H3 AMH3onponnnoBoro 
3c£npa /EE fxaer 1,9 r LjeneBoro coeAMHeHnn. 

TeMnepaTypa nnaBneHMfi: 133 144 °C. 
Rf/Si0 2 , EE/Hep 1 1/0,2 
MS /DCI/ 234 /M + HI 
e) 

2-/4-EpOMMeTnn-4)eHMn/-3-i4naHO-HMMAa3o/4 1 5-a 
/nupMAHH 

nony^eHne 3Toro coeAMHeHMfl 
ocyiAecTB/i^eTCfl no cnoco6y, yKa3aHHOMy b 
npMMepe 1e. Viz 1,7 r coeAMHeHMH M3 npMMepa 
7d nonynatOT 1,73 r i4eneBoro coeAHHeHMfl. 

TeMnepaTypa nnaBneHMa: 182 186 °C. 

Rf/Si0 2 , EE/Hep 1:1 0,2 

MS/ SCI/ 312/314/M + HI 

M 

2-H-5yTMJi-3-/3-i4naHO-2-/4-MeTnnc|)eHMn/-HMHAa 
30/4, 5-a/ nnpnAHHnn/-3H 
HMMAa3o/4,5-b/nnpnAHH 

LJeneBoe coeAMHeHne nonyMaioT H3 
coeA^HeHUM npuMepos 4a m 7e /b cooTBeTCTBMM 
co cnoco6oM, yKa3aHHbtM b npMMepe 4b/. 

Ms /DCI/ 407 /M + HI 

2-H-5yTnn-3-/2-/4-MeTnncJ)eHMn/-3-/1H-TeTpa3on- 

5-nn/nMMAa3o/4,5-a/ 

nMpMAUHHn/ASH-HMHAasoM^-b/nMpMAMH 

210 Mn /0.51 MMorib/ CoeAHHeHna M3 
npMMepa Iff nepeMemnBaioT b 5 Mn Tonyona c 
308 Mr TpnMeTMni^nHHa3HAa b re^eHne 3 ah npM 
TeMnepaType KuneHun c o6paTHbiM 

XOnOAHTlbHMKOM. PeaKLJMOHHblM" paCTBOp 

pa36aBfiflK)T 4 Mn 3<$>Mpa m nocne Ao6aBneHMeM 
7 Mn HacbiiAeHHoro pacTBopa KF m 0,2 Mn 
pacTBopa HBF 4 /50%/-Horo nepeMeiunBajOT b 

TeneHne 2 ah npn komh3THOM TeMnepaType. 
Pa36aBnflK)T nocpeACTBOM EE, c^nnbTpyjoT, 
OTAe/iflioT opraHnnecKyio (£a3y cfwnbTpaTa, 
npOMblB3K)T C nOMOLAbJO H 2 0 m Hacbiii^eHHoro 
pacTBopa NaCI BbicyujHBajcr HaA Na 2 S0 4 m 

KOHL^eHTpwpywT. XpOMaTorpac|)nn Ha 
Si0 2 nocpeACTBOM EE/CH3OH 3:1 pjaej 110 Mr 

LjeneBoro coeAwneHMfl. 
MS /FAB/ 450 /M + HI. 
flpHMep 8. 
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2-H-Eywi-1 -/2-/4-MeTun4>eHnn/-3-/1 H-TeTpa 
30Ji-5-nn/- 

MMMAa3o/4 t 5-a/nnpHAHHnn/-1H-6eH3HMMAa3on-7 
-Kap6oHOBafi KucnoTa 

a) MeTMflOBblM scfwp 

2-/N-/H-neHTaHOMJi/-3-unaHO-2-/4-MeTMn4)eHMn/M 
MHAa3o-/4,5-a/nvipHAHHnn/-aMMHO-3-HHTpo-6eH3 

OMHOM KUCnOTbl 

3to coeAHHeHne nonyMaioT M3 coeAHHeHMM, 
yKa3aHHbix b npuMepax 1d . m 7e/, b 
cooTseTCTBMn co cnoco6oM, npMBeAeHHbiM B 
npMMepe 1f/. npn stom H3 730 Mr/2,34 MMO/ib/ 
coeAHHeHnq M3 npMMepa 7e/ m 655 Mr /2,34 
MMonb/ coeAHHeHnfl H3 npuMepa 1d/ nony^aJOT 
988 Mr i4eneBoro coeAHHeHUfl. 

TeMnepaTypa nnaBneHMn: 128 131 °C 
Rf/Si02, EE/Hep 8:2/ 0,3 

MS/DCi/512/M + HI 

bl MeTMflOBblM 3Cj)Mp 

2-H-6yTnn-1-/3-L^naHO-2-/4-MeTMn4>eHVin/-MMiiAa3 
o/4,5-a/nnpnAHHnn/-1H-6eH3HMHAa3on-7-Kap6oH 

OBOfi KMCflOTbl 

l_(eneBoe coeAHHeHne nonyMaioT M3 
coeAMHeHMfl npMMepa 8a/ cornacHo cnoco6y, 
yKa3aHHOMy b npMMepe 1g/. 

Rf/SiC^, CH 2 CI 2 /CH 3 OH 95:5/ 0,2 

MS/ DCI/ 464 /C + HI 

cl MeTunoBbiM ocfjup 

2-H-6yTnn-1-/2-/4-MeTnnc|)eHMn/-3-1H-TeTpa3on- 
5-nn/MMMAa3o/4 ,4-a/ 

nnpnAHHnn/-1 H-6eH3MMHAa3on-7 Kap6oHOBOM 
KucnoTbi 

157 Mr /0,34 MMonb/ CoeA^HeHMfl M3 
npuMepa 8b/ bboast bo B3anMOAewcTBne no 
cnoco6y, yKa3aHH0My b npuMepy 7g/; nonynaioT 
88 Mr i4eneBoro coeAMHeHMfl. 

TeMnepaTypa nnaBneHun: 120-1 55 °C 

Rf/SiC>2, CH 2 CI 2 /CH 2 OH 8:2/ 0,3 

MS/FAB/ 507 /M + HI 

61 

2-H-5yTMn-1-/2-/4-MeTnnct)eHnn/3-/H-TeTpa3on-5- 
nn/-MMWAa30 

/4,5-a/nnpnAHHnn/-1H-6eH3HMviAa3on-7-Kap6oHo 
Ban KucnoTa 

l4eneBoe coeA^HeHne nonyMaioT M3 
coeAHHeHMH npuMepa 8b no cnoco6y, 
npuBeAeHHOMy b npMMepe 1h/. 

Rf/Si02 CH 2 CI/CH 3 OH/CH 3 COOH/H 2 0 

20:15:2:4 0,8 ///1 MS/FAB/ 493 /M + HI 
npMMep 9 

5,7-r4nMeTnn-2-3Tnn-3-/2-Kap6oKCM-3-xjiop-6 
eH3o/b/Tno4)eH-6-Mn/-MeTmi/3H-MMMAa30/4,5-b/n 
npnA^H 

a/ 

5,7-flMMeTnn-2-3Tnn-3-//3-xnop-2-MeTOKCMKap6o 
Hnn-6eH30/b/ 

TMO0eH-6-nn/MeTnn/3H-HMMAa3O/4,5-b/nnpMAMH 

500 Mr /2,8 ; MMonb/ 

5, 7-fl nMeTnn-2-3Tnn-3H-n MHAa3on/4 , 5-b/ 
nnpnAHHa/n3BecTHoro us EP-A 400 974/ b 
aTMOcc})epe aproHa b 10 Mn a6c. flMo 
CMeninBaioT co 165 Mr NaH /50%-HbiM/; k 
peaiojuoHHOMy pacTBopy nepes 30 mmh 
nepeMewMBaHMfl, Ao^asnwioT 900 Mr /2,8 
MMonb/ coeAMHeHMfl M3 npMMepa 4b/, m b 
TeneHMe 2 h nepeMeniMsaioT npM komh3thom 
TeMnepaType. PeaKqMOHHbiM pacTBop 
CMeuiMBaioT c boaom, SKCTparMpyioT 
nocpeACTBOM EE, o6"beAMHeHHbie EE-3KCTpaKTbi 
npoMbiBaiOT boaom m HacbimeHHbiM pacTBopoM 
NaCI, BbicyniMBaioT HaA MgS04 m 
KOHL^eHTpMpyiOT. XpOMaTorpacfwfl Ha SiO 2 c 
noMoiAbio EE/CH3OH 15:1 naei 700 Mr 
UeneBoro coeAMHeHUfl. 
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Rf/SI0 2 , EE/CH 3 15:1/ 0,3 
MS/DCI/414/M + HI 
bl 

5,7-flnMeTnn-2-3TMn-3-//2-Kap6oKCM-3-xnop-6eH3 
o/b/Tno4)eH-6-nn>MeTMji/-3H-MMHAa3o/4 1 5-b/nnpn 

680 Mr /1.64 MMorib/ CoeAHHeHua H3 
npuMepa 9a npeBpaL^aKDT cornacHO cnoco6y, 
yKa3aHHOMy b npuMepe 1L. nonynajoT 570 Mr 
LjeneBoro coeAHHeHHfl. 

MS /DCI/ 400 /M + H/ 

(IpuMep 10 

5,7-flnMeTmi-2-3Tnn-3-//3-Kap6oKcn-2-4)eHMn 
-MMMAa3o/1,2-a/ 

nMpMAMH-7-M/i/MeTMJTy-3H-MMkiAa30/4,5-b/nMpkiA^ 

H 

a/ 

5,7-flnMeTnn-2-3Tnrj-3-//3-3TOKCHKap6oHnn-2-ct)e 
Hun-uMMAaso 

/1,2-a/-nMpAMH-7-iiri/MeTMn/-3H-MMMAa30/4,5-b/n 
npnAHH 

nony^eHne SToro coeAHHeHMfl 
ocyiAecTanaeTCfl aHanornMHO yKaaaHHOMy b 
npuMepe 9a, H3 

5,7-AHMeTnn-2-3Tnn-3H-MMMAa30 
/4,5-b/nnpnAMHa nonynaeTCH cornacHO EP-A 
400 974/ \a coeAMHeHMfl m npuMepa 2c/. 143 280 
Mr /0.78 MMonb/ coeAHHeHna M3 npuMepa 2c/ 
nonynaioT 160 Mr ueneBoro coeAMHeHUfl. 

Rf/Si0 2 , EE / 0,2 

MS/FAB/ 454 /M + HI. 

b/ 

5,7-flnMeTnn-2-3Tnn-3-//3-Kap6oKCM-2-ct)eHMn-MM 
MAa3o/1 ,2- a/ 

nMpnAHH-7-Mn/MeTmi/-3H-MMMAa3o/4,5-b/nnpviAH 

H 

Llenesoe coeAHHenne nonynatoT m 
coeAHHeHnw 1/13 npMMepa 10b/ no cnocooy, 
yKa3aHHOMy b npuMepe 1LA 

MS /FAB/ 426 /M + HI 

(IpuMep 1 1 

5,7-flnMeTnn-2-3Tnn-3-//2-/4-MeTnn4)eHMn/-3 
-/1 H-TeTpa3on-5-nn/MMHAa3o/ 
4 1 5-a/nnpnAHHMn/-3H-MMMAa3o/4,5-b/nnpMAMH 

a/ 

5,7-flnMeTMJi-2-3TMn-3-/3-i4naHo-2-/4-MeTMnct)eH 
nn/nMHAa3o/ 

4,5-a/nMpMAMHMn/-3H-HMMAa30/4,5-b/nnpMAMH 

LJenesoe coeAHHeHne nonynaioT M3 
5,7-AHMeTnn-2-3Tnn-3H-MMHAa3o/4,5-b/nnpHAMH 
a/ nonyMaeTCfl cornacHO EP-A 400 974/ n 
coeAHHeHMfi M3 npuMepa 7e/ 

MS/DCI/ 407 /M + HI 

b/ 

5,7-r4nMeTnn-2-3Tnn-3-//2-/4-MeTnn(|)eHMri/-3-/1H 

TeTpa3on-5-nn/MMHAa3o/4 1 5-a/nMpnAHHM/i/-3H-n 
MMAa30/4,5-b/nnpnAHH 

UeneBoe coeAHHeHne nonyMaioT H3 
coeAHHeHua M3 npuMepa 11a/ cornacHO 
cnoco6y, yKa33HHOMy b npuMepe 7g/. 

MS/FAB/ 450 /M + HI. 

ripuMep 12 

3-//2'-AMHH03THJi4)eHMn/Kap6oHiinaMviHOcyri 
b(t)OHnn-6n4)eHMn-4-nn/-MeTMn/-5,7>AHMeTMn-2- 
3Tnn-3H-HMMAa30/4,5-b/nnpMAMH 

a) Cynb(|>OHaMMAo6poM6eH3on 

51,6 r (0,3 Morib) 0-&poMaHunnHa b 
aTMoccf)epe aproHa AooaBaanajoyT k pacTBOpy, 
cocToaiAeMy U3 100 mji KOHijeHTpHpoBaHHofi HCI 
h 30 m/i neA^HOM yKcycHow Ki/icnorbi; npn 
TeMnepaiype 10°C npuKanbisaioT pacTBOp 22,4r 

HUTpMTa B 30 MJI BOAbl, H peaKqwoHHbifi pacTBOp 

nepeMeiunBaioT b TeMeHne 60 mhh npn -5°C. 
nonyMeHHbiM pacTBOp npuKanbiBaioT k 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



HacbiujeHHOMy S0 2 pacTBopy 7 r CuCI 2 x 2H 2 0 
n 0,5 r CuCI b 300 mji neAflHOvi yKcycHofi 
KucnoTbi, CMecb Mepea 60 mmh nepeMewi/iBaHMfl 
npn KOMHaTHofi TeMnepaiype BbinHBaKOT b 
CMecb, cocTcmmyio 1/13 ribAa/BOAbi, SKcrparnpyjoT 

SCjWDOM, 3<£wpHbie 3KCTpaKTbi npOMblBaiOT 

HacbiineHHbiM pacTBopoM NaHC03 u boaow, 
BbicyujMBaK)T HaA MgSC>4 m KOHi^eHTpwpyKrr 
nonyneHHoe cynb^opunxnopnAHoe 
coeAHHeHHe b Konn^ecTBe 67,8 r b 500 Mn 
aqeTOHa, npn oxna>KAeHUM, CMeiuwBaraT c 300 
mji KOHLieHTpnpoBaHHoro aMMnaKa. nocne 
yAaneHun aueTOHa nonyHeHHyto cycneH3Mfo 
pa36aBnflK>T boaom, BbiAennBiunecfl Kpuciannw 
6enoro LjBeTa OTcacbiBaioT, npoMbiBaiOT H 2 O t m 
BbicyujM sator b bwcokom BaKyyMe. LleneBoe 
coeAMHeHne 6ea AanbHefiwefi omhctkh 
ncnonb3yKDT b cneRy\ou\e\A peaKijUH. 
bf 

2-N,N-AnMeTnnaMMHo4)opMMncynb4)OHaMHAo6p 
OM6eH3on 

0,236 Morib CoeAHHeHu^ H3 npuMepa 12a b 
150 Mn a6c. flMO c 40 Mn 
N,N-AMMTMncj)opMaMHAAHMeTnnat4eTana 
nepeMeiuMBatOT b TeMeHne 2 h npn KOMHaTHofi 
TeMnepaiype. PeaKLjHOHHbiM pacTBOp BbinwBaioT 
b 200 mh 5%-Horo pacTBopa NaHS04 co nbAOM 

/1: 1/, BbinaBLun^ ocaAOK oTcacbiBator, 
npoMbiBaKDT H 2 m BbicyuJUBaiOT b BaKyyMe. 
nonyMatoT 67 r i^eneBoro coeAHHeHwa. 

Rf/Si02, EE/Hep 1:1/ 0,1 

MS/DC!/ 291 /M + Nl 

cl 

4'-MeTnn-6n4)eHMJi-2-N,N-AMMeTMJiaMMHOc{)opM 
nncynb4)OHaMMA 

K 11 r/37,9 MMO/ib/ coeAHHeHUfl na npuMepa 
12b, 1 r Tpncf»eHnncf)oc4)MHa, 8 r Na 2 CC>3 a 150 
Mn Tonyona m 40 Mn H 2 0 Ao6aanfljoT, b 
aTMOc4>epe aproHa, CHa^ana 420 Mr 
Pd/OAC/ 2 , a 3aieM 5,66 r 41,9 MMonb 
/Tonnn6opOHOBow KucnoTbi b 100 Mn 3TaHona. 

Tenepb kmrhtjit b TeMeHne 4 h, 3aTeM 
KOHi^eHTpupyjoT m o6pa6arbiBaioT 500 Mn EE m 
500 Mn H 2 0. 06pa3yK)iAHMca ocaAOK 

OTCtWlbTpOBblBaiOT, m xapaKTepM3yK)T KBK 

i^eneBoe coeAHHeHne. EE-4)a3y oTAenflKJT, 
BbicytunBajor HaA Na 2 S0 4 , n KOHi^eHTpupyioT. 
XpOMaTorpacpufl Ha Si0 2 c noMOiAbio EE Aaer 

AanbHefiiuee KonnMecTBo L^eneBoro 
coeAHHeHUfl; 

06u\m BbixoA: 7,6 r 

Rf/SiC^, EE/Hep 1:1/ 0,2 

MS /DCI/ 303 /M + HI. 
d/ 

4 , -EpoMMeTnn6nc)DeHnn-2-N,N-AHMeTMnaMMHO-c|) 

opMnncynbcf)OHaMHA 

L4eneBoe coeAHHeHne nonynaKDT H3 
coeAHHeHMH 12 c/no cnocoGy npuMepa 1k/. ripn 
3tom 143 3,8 r /13.5 MMonb/ coeAnneHna 12 c 
nonyqaeTCfl 1,2 r LteneBoro coeAHHeHMf?. 

Rf/SiC^, EE/Hep 2:1/ 0,2 

MS/DCI/ 381 /383/ M + HI 

el 

5,7-AHMeTnn-3-//2 , -N,N-AHMeTnnaMMHOcpopMMnc 

ynbo>OHaAo6nct)eHMn-4-Mn 

/-MeTnn/-2-3Tnn-3H-MMMAa30-4:5-o/nnpnAMH 

UeneBoe coeAHHeHne nonynajor m 
coeAnneHun npuMepa 1 2d n 
5,7-AMMeTMn-2-3Tnn-3H-MMMAa3o/4,5-o/nMpviAMH 
a no cnoco6y npuMepa 9a. Ma 3,2 r coeAMHeHUfl 
12d nonynawT 1,1 r ueneBoro coeAHHeHMfi; 

Rf/Si02, EE/CH3 10:1/0,2 

MS/FAB/: 476 IM + HI 
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f/ 

/5,7-flMMeTnn-2-3Tnn-3-//2'-cynb(|)OHaMMAo6n4)e 
Hnn-4-MJi/MeTnn/ 3H-HMKAa3o/4,5-b/nnpnAMH 

0,6 r /1 ,26 MMorib/ CoeAMHeHna M3 npuwiepa 
12e /KunflTHT/ c o6paTHbiM xonoflnribHMKOM b 20 
win oTaHona c 10 win KOHi^eHTpupOBaHHoro 
pacTBopa HCI b TeneHne 45 mmh. 3TaHon 
yAanflKDT b BaKyywie, HeMTpannsyiOT 
nocpeACTBOM Hacbiu^eHHoro NaHC03, c 

noMOLUbK) pacTBopa NaHS04 ycTaHaBJiMBaioT 
pH npn6nM3MTeribHO 5-6 m 3KCTparnpyioT 
nocpeACTBOM EE. EE-cfca3y BbicywuBaraT 
/Na 2 S0 4 \a KOHi^eHTpupywT, npuMewi nonynaioT 

380 Mr i^eneBoro coeAHHeHMfl. 
RF/Si0 2 , EE/Hep 5:1/ 0,5 
MS/FAB/: 421 /M + H/. 

5,7-jD,nMeTnn-2-3Ti4n-3-//2'-3TOKCMKap6oHMnaMMH 
0cynb45OHkin6Mc(DeHMri-4-Mri/-MeTkiri/-3H-kiMMAa3 
o/4,5-b/nnpMAMH 

0,52 r/1,2 MMonb/ CoeA^HeHMfl H3 npuMepa 
12 f u 340 Mr K 2 C0 3 b aTMOccjrepe aproHa b 10 

Mfi 6e3BOAHoro flM<t> BMecTe 266 Mr/2,4 MMonb/ 
STunoBoro 3cf)npa xnopMypaBbunofi KHcnoTbi 

KUnflTflT C oGpaTHbIM XOnOAMJlbH^KOM b TeMeHHe 

3 m. nocne oxna>KAeHMfl ao KOMHaTHoti 
TeMnepaTypw CMewwBaiOT c 10%-hwm 
pacTBopoM NaHS0 4 , 3KCTparnpyK)T c noMombio 
EE n opraHUMecKyfo cf»a3y BbicywuBaioT HaA 
MgS04. KoHLieHTpwpoBaHMe n xpoMaTorpacfwa 
Ha Si0 2 c noMoinbK) EE KaK 3n\03ma p&ex 250 
Mr i4eneBoro coeA^HeHUP. 

Rf/Si0 2 , EE/ 0,2 

MS/FAB/ 493 /M + HI 

h/ 

3-//2 , ~AMMHO3Tkiri4)eHi4ri/Kap6oHMriaMMH0cynbc|[)o 
HMfi-6nct)eHnn-4- 

mi/MeTnn//-5 J 7-A^MeTnri-2-3TMn-3H-MMMAa3o/4,5 
-b/nnp^AHH 

80 Mr /0,1 6 MMonb/ CoeAHHeHUfl H3 nptwepa 
12g w 50 MKn cfieHnnsTunaMMHa KunflT^T c 
oSpaTHbiM xonoAMfibHUKOM b 5 mji a6c. Tonyona 
b aTMoccfrepe aproHa b TeneHwe 1,5 h. nocne 
KOHi^eHTpupOBaHna m xpoMaTorpacjDUM Ha 
SiO 2 nocpeACTBOM EE/CH3OH 10: 1 nonynajoT 

70 Mr L^eneBoro coeAMHeHns, nocne cytiiKu 
BbiMopa^nBanneM, b BMAe aMopc{)Horo 
nopoiUKa, 

Rf/Si0 2) EE/CH 2 OH 10:1/ 0,4 

MS/FAB/ 568 /M + HI 
flpuMep 13 

3-//2 , -/AMMHOMeTnnuMKnoreKcnn/-Kap6oHnna 

MMHOcynbcf)OHMJi-6nct)eHnri-4-MJi/-MeTnri/-5,7-AH 
MeTMn-2-3TMn-3H-kiMMAa3o/4,5-b/nwpMAMH ' 

L4eneBoe coeAHHenne nonynaioT cornacHO 
cnoco6y npMMepa 12h W3 coeAHHeHna M3 
npuMepa 12g m L^KnoreKcnnMe™naMMHa; 
nonyMaKDT m 80 Mr /0.16 MMonb) coeAHHeHna m 
npuMepa 12 g/ 90 Mr i^eneBoro coeAHHeHMfl 
nocne cyujKM BbiMopa>KMBaHneM b bha© 
aMOpc|3Horo TBepAoro BemecTBa. 

Rf/Si0 2: EE 0,3 

MS/FAB/ 560 /M + HI 
flpuMep 14 

3-//2 , -/AnMeTnnnnnaMHHo/Kap6oHMnaMHHOcy 
nbcfiOHMn-6nc|DeHMn-4-nn/-MeTnn/ 
/5,7-AHMeTnn-2-3Tnn-3H-nMHAa3o/4,5-b/nnpnAM 

H 

L4eneBoe coeAKHeHue nonynaiOT cornacHO 
cnoco6y npuMepa 12h m coeAWHeHHH us 
np'/iMepa 12g/ w L^MKnoreKCMnMeTunaMMHa; 
nonynaroT m 80 Mr /0.16 MMonb/ coeAHHeHua 1/13 
npuMepa 12g 90 Mr i^eneBoro coeAHHeHHH 
nocne cyoiKu BbiMopa>KUBaHneM ' b BHAe 
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aMop4>Horo TBepAoro BemecTBa. 
Rf/Si02, EE/ 0,3 
MS/ FAB/ 560 /M + H/ 
ripuMep 14 

3-//2'-/r4MMeTMnriMnaMHHo/Kap6oHMnaMMHOcy 
nbc{)0HMn-6nc{)eHnn-4-Mn/-5,7-AHMeTMn-2-3Tnn-3 
H-MMMAa3o//4,5-b/nnpMAHH 

l4eneBoe coeAHHeHne nonynatOT cornacHO 
cnoco6y npuMepa 12h H3 coeAMHeHUfl npuMepa 
1 2g ia A^annnnaMUHa. nonynaiOT 60 Mr 
i^enesoro coeAMHeHUfi us 80 Mr/0,16 
MMonb/coeAUHeHMR npMMepa 12g) b BUAe 
aMopc|)Horo TBepAoro BemecTBa. 

Rf/SiOs, EE/CH3OH 10:1/0,2 

MS/ FAB/ 544 /M + H/ 

ripuMep 15. 

3-//2'-/N, 

N-flnannnnoKCiiKap6oHi4n-aMHHOcynbcjx)HMn-6M 
c|)eHnn-4-nn/MeTnn/-5,7-AHMeTnn-2-3TMn-3H-HMM 
Aa3o/4,5-b/nMpnAMH < 

100 Mr /0,23 MMonb/ CoeAHHeHUfi H3 
npuMepa 12f /b 10 Mn a6c. flMO b aTMOCC})epe 
aproHa c 66 Mr /0,46 MMonb/ K2CO3 n 57 Mr 
(0,47 MMonb) annnnoBoro scjDupa 
xnopMypaBbUHOM KMcnoTbi KunnT^T b Te^eHne 
45 muh. flocne KOHi^eHTpupoBaHM^, o6pa6oTKM 
EE, npOMbiBKki EE-cf)a3bi nocpeACTBOM 10%-ro 
pacTBopa Na 2 HS04, BbicyujMBaHUfl MqSO^ n 

xpoMaTorpacfiMn Ha Si0 2 nocpeACTBOM EE 
nonynaioT 70 Mr L^eneBoro coeAUHeHMfl nocne 

CyLUKM BblMOpa>KMBaHMeM. 

Rf/SiC^, EE/ 0,6 

MS/ FAB/ 589 /M + HI 
ripuMep 16 
3-//2'-/N, 

N-fln6eH3MnoKCHKap6oHMn/aMHHOcynb4)OHnn-6n 

cf)eHnn-4-nn/-5,7-AMMeTnn-2-3Tnn-3H-MMHAa30/4 

,5-b/nnpnAHH 

3to coeAHHenne nonynaioT cornacHO 
cnoco6y npuMepa 15 U3 coeflUHeHMfl npMMepa 
12f n 6eH3unoBoro 30npa xnopMypaBbMHOM 
KucnoTbi. 143 100 Mr /0.23 MMonb/ coeAMHeHna 
12f/ nonyMaKJT 70 Mr ueneBoro coeAMHeHnn. 

Rf /Si02, EE/ 0,2 

MS/ FAB/ 689 /M + HI 

flpMMep 17 

3-//2'-/l4nKnoreKcnnMeTOKCMKap6oHnn/aMHHO 
cynbc})OHnn 

-6nc|)eHMn/>4-vin/-5,7-AHMeTnn-2-3Tnn-HMna3o/4, 
5-b/nnpnA^tH 

L4eneBoe coeAHHeHne nonyMaior m 
coeAMHeHna npuMepa 12f n 
L^nKnoreKcunMeTunoBoro ocpwpa 
xnopMypaBbUHoft KMcnoTbi no cnoco6y npuMepa 
15, npumeM aMUA m sc^wp Mcnonb3yK3T oah3ko b 

SKBMMOnRpHOM COOTHOLUeHMH. 

Rf/SiC^; MeTnn-TpeT.-6yTnnoBbiti 30 up/ 0,2 
MS/FAB/, 561 /M + HI 
ripuMep 18 

5,7-MeTMn-2-3TMn>3>//2'-3TnnoKCMKap6oHMn/a 
MMHocynb4)OHnn-6ncf)eHnn-4-nn/MeTMn/-3H-MMM 
a3o/4,5-b/nnpnAHH 

UeneBoe coeA^HeHne nony-iaJOT H3 
coeAMHeHMfl npuMepa 12 m STunoBoro ocfjupa 
xnopMypaBbMHOM KwcnoTbi no cnoco6y npMMepa 
17. 

Rf/Si02, EE/ 0,2 
MS/FBA/ 493 /M + HI 
flpMMep 19 

2-H-6yTkin-1-//2'-3TOKCHKap6oHnnaMHHOcynb 
0OHnn-6n4)eHnn-4-nn/MeTnn-1H-6eH3MMMa3on- 
7-Kap6oHOBaq KucnoTa 

a/ MernnoBbifi scpwp 

2-/N-/H-neHTaHOnn/-2 , -N,N-AMMeTnnaMMHo4)opM 
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uncy nbc)DOHa m Mflo-6nct)eH mi-4-nn/ 

MeTViri//aMMHO-3-HHTpO-6eH30l1HOM KUCJlOTbl 

7,9 r /28,2 MMonb/ CoeAHHeHHH M3 npuMepa 
1d nepeMeuunBaioT c 10,7 r /28,2 MMonb/ 
coeAHHeHna us npuMepa 12 d m 11,7 r /84,6 
MMonb/ K 2 C0 3 b 200 win a6c. flMO b TeneHne 

24 m npn KOMHamoM TeMnepaType. nocne 3Toro 
KOHL^eHTpupyiOT Aocyxa, ocTaTOK o6pa6aTbmaK)T 
EE, EE-pacTBop Tpn>KAbi npoMbiBaioT c 
noMou^bio H 2 0, 1 pa3 pacTBopoM 

KHSO4 /25%-HbdM/ OflHOKpaTHO HaCbll^eHHblM 

pacTBopoM NaHC03 m oahh pas HacwmeHHbiM 
pacTBopoM NaCI, BbicywuBafOT HaA MgS0 4 n 
KOHL^eHTpupytoT. MacnaHi/icTbiw oct3tok Aaer 
nocne KpncTajinn3aqnn m EE/ 
Ann3onponnnoBbiM 3ct3np, 7,9 LjeneBoro 
coeAHHeni/ia. XpoMaTorpacpvm 
KOHi^eHTpupoBaHHoro MaTOMHoro pacTBOpa Ha 
Si02 c noMOLL(bK) H-remaH /EE (2/3) AaeT eme 
2,54 r L^eneBoro coeAHHeHMH. 

TeMnepaTypa nnaBnemifl: 148 152°C. 

Rf/Si0 2 , H-renT3H /EE 2:8/ 0,33 

MS /FAB/ 581 /M + HI 

b/ MeTunoBbi^ scf)np 

2-/N-/H-neHTaHonn/-//2 l -N,N-AMMeTnnaMMHo4)Op 
Mnncynbcf)OHaMMAO-6nct)eHnn-4-MJi/ 
MeTnn/aMHHo/-3-aMMHO-6eH30iiHOM KucnoTbi 

10,4 r /17,9 MMonb/ CoeAWHeHMfl M3 npuMepa 
19a ruApupyioT b 800 mji MeTaHOJia b TeMeHne 3 
m b npucyTCTBun HHKerifl Penen. KaTann3aTop 

OTCfDHnbTpOBblBaHDT, CpHJlbTpaT KOHL^eHTpMpytOT 

Aocyxa, ocTaTOK BbicyiunBafOT b bwcokom 
BaKyyMe. nonynaiOT 9,9 r ijeneBoro coeAWHeHMH 
b bha© aiviop4)HOvi neHbi. 

Rf /Si0 2l CH2CI2/CH3OH 95:5/ 0,3 

MS /FAB/ 551 /M + H/ 

c/ MeTunoBbi^ scjwp 

2-H-6yTnn-1-//2-cyribcf)OHaMMAo6nct)eHMn-4-nn/M 
eTH/i/-1H-6eH3MMHAa3on -7-xap6oHOBOM 

KMCflOTbl 

9,8 r/17,8 MMonb/ CoeAMHeHi/ia W3 npuMepa 
19h nepeMeiunBatOT b 180 wn MeTaHona c 90 mji 

KOHI4eHTpHpOBaHHOfi COnHHOfi KUCJlOTbl B 

TGMGHM8 3 m npw TeMnepaType KuneHun c 

06paTHblM XOJlOAHnbHMKOM. PacTBOpmenb 

BbinapuBatoi", b ocTaBweMca pacTBope 
ycTaHaannBajOT c noMOu^bK) 6H pacTBopa NaOH 
pH npn6nn3HTe/ibHO 5-6, BOAHbiw pacTBOp 
Tpn>KAbi SKCTparnpyiOT nocpeAdBOM CH 2 CI 2 , 
o6beAHHeHHbie opraHnnecKne c£a3bi 
npoMWBatoT HacbiiAeMHbiM pacTBopoM NaCI m 
BbicyninBajOT HaA MgS0 4 . nepeKpHCTannnsaLjua 

H3 EE AaeT 8,16 r u,eneBoro coeAHHeHHH b BMAe 
KpudannoB 6enoro i^Beia. 

TeMnepaTypa nnaBneHna: 192 195°C 
Rf/Si0 2 , EE/h renTaH 8:2/ 0,38 
MS/FAB/ 478 /M + H/ 

AribTepHaTMBHO LjeneBoe coeAMHeHne 
nonynawT TaioKe us coeAHHeHMH npuMepa 19a 
no 3tom cnoco6y. flpn stom nonynaKrr H3 100 Mr 
/0.19 MMonb/ coeAnneHMji M3 19a 60 Mr 
LteneBoro coeAHHeHnq. 

d/ MeTunoBbiM scjwp 

2-H-6yTMn-1-//2'-A^MeTM/iaMMH0C)D0pMi4ricyribct)O 
HaMHAo-6nc|)eHnn-4-w/i/MeTMn/-1H-6eH3HMna3on 
-7-Kap6oHOBOM KucnoTbi 

150 Mr /0.18 MMO/ib/ CoeAHHeHua us 
npuMepa 19b b aTMOccfrepe aproHa b 10 mji 
CMecu M3onponaHon /EE/ /1:1/ c '10 mji 
HacbimeHHoro HCI EE-pacTBopa ocTaBnflfOT 

CTOflTb B TeMeHUe HOHM npM K0MH3TH0W 

TeMnepaType. KoHL^em"pupy»oT, ocTaTOK 
06pa6aTbiBaK)T CH 2 CI 2 , CH^I^asy 
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npOMbiBaicrr HacbimeHHbiM pacTBopoM 

Na 2 C03 BOAOM M HaCblUJ,eHHblM paCTBOpOM 

NaCI m BbicywHBaiOT Ha MgS0 4 . 
KoHL\eHTpnpoBaHne m cyujKa b bwcokom BaKyyMe 
AaeT 138 Mr i^eneBoro coeAHHeHMfl b BMAe 
aMOpc|)HoCi nenw 

Rf/Si02, CH 2 CI/CH 3 OH 95:5/ 0,5 

MS /FAB/ 533 /M + HI 

ef MeTunoBbiM scfwp 

2-n-6yTMJi-1-//2 , -3TOKCMKap6oHMJiaMMHOcyribCj)OH 
Mn6niieHmi-4-Mn/-1H-6eH3HMMa30Ji-7-Kap6oHOB 

KUCJlOTbl 

3,25 r /6,81 mmohU CoeAMHeHMfl H3 npuMepa 
1 9 c \a 1 70 M/i /1 ,36 MMonfl/ DMAP b 1 2 mji a6c. 

nuipuAUHa b aTMOc4)epe aproHa npn 0°C 
CMeiunBaioT c 1,53 r /13,6 MMO/ib/ TpeT. 
-6yTnnaTa Kanna m nepe3 10 mmh 
nepeMeujuBaHna npn tow >Ke TeMnepaType 
CMeuiMBaiOT c 0,65 mji /6,81 MMonb/ STkinoBoro 
3($v\pa xnopMypaBbMHoi^ KucnoTbi. 
riepeMeiunBaKDT b TeneHne hohm npM komh3thom 
TeMnepaType. nocne 3Toro b pacTBope npM 
oxna)KAeHHM nbAOM y CTa h a bji n Ba jot KHonyio 
peaKi4MK) c noMoinbK) 25% -ro pacTBOpa 
KHSO4 m MHoroKpaTHoro 3KCTparnpyK)T c 

noMoii^bto EE. O&beAHHeHHbie opraHMHecKne 
4>a3bi npOMbiaatoT HacbiiAeHHbiM pacTBopoM 
NaCI, BbicyiiiUBaiOT HaA MgS0 4 m 
KOHL^eHTpupyMDT. XpoMaTorpao>Mfl Ha 
SiO 2 nocpeACTBOM 

CH 2 CI 2 /CH 3 OH/NH 3 9:1:0,1/ AaeT 1,8 r 
ueneBoro coeAHHeHna b bma© aMopcjDHOM neHbi. 

Rf/SiC^; CH 2 CI 2 / CH 3 OH/CH 3 COOH 9:1:0,2/ 
0,71 

MS /FAB/ 550 /M + HI 
f/ 

2-N-&yTHJi-1-//2'-3TOKCMKap6oHnnaMHHOcyjibc}DOH 
Mn-6n4)eHMn-4-nn/MeTMn/-1 H-6eH3MMMMAa30/i-7- 
Kap6oHOBan KucnoTa 

nonyneHne MeneBoro coeAMHeHUJi H3 
coeAMHeHna npuMepa 1 9e ocyiAecTBrifleTCfl no 
cnoco6y, yxasaHHOMy b npuMepe 1h. 

Rf/SiC^, C^CI^CHsOH/C^COOH 9:1:0,2/ 
0,64 

MS /FAB/ 536 /M + HI 
npHMep 20 

2-H-5ytnn-1-//2'-H-nponnnaMHHOKap6oHn/iaM 
MHOcyjib4)OHnn-6n4)eHnri-4-mT/MeTMn/-1H-6eH3M 
MHAa3on-7-Kap6oHOBaR KwcnoTa 

a/ MeTMJIOBblM. 34)np 

2-H-6yTMn-1-//2 , -H-nponn/iaMMHOKap6oHnnaMkiHo 

cy/ibct>oH MJi-6nc{)eHnn-4 -nn/ 

MeTunM H-6eH3MMna3on-7-Kap6oHOBOM KucnoTbi 

100 Mr /0.21 MMonb/ CoeAMHeHMfl m 
npuMepa 19 c b 8 mji a6c. aLjeTOHa c 90 Mr 
/0,6 MMonb/ K 2 C0 3 b 24 mkji /0.25 MMorib/ 

H-nponnnki30L4naHaTa b TeneHne 2 h Kun^TflT c 
o6paTHbiM xonoAunbHUKOM. nocne oxnajKAennfl 
b pacTBope b pe3ynbT3Te Ao6aBneHnq 2 NHCI 
ycTaHaBnuBaKDT pH npn6nn3MTe/ibHO 1, m 
MHoroKpaTHO SKCTparnpyioT nocpeACTBOM 
CH 2 CI 2 . 06beAHHeHHbie opraHnnecKne 4>a3bi 

npoMbiBaK)T oahh pas c noMOinbK) H 2 0 n oauh 
pa3 HacbiL^eHHbiM pacTBopoM NaCI, 
BbicyniHBaK)T HaA MgS0 4 m KOHt^eHTpupyioT. 

nepeKpncTannn3aL4M^ M3 EE AaeT 107 Mr 
HeneBoro coeAHHeHnw. 

TeMnepaTypa nnaBneHun: 150-1 52 °C. 
Rf/Si02i CH 2 CI 2 /CH 3 OH/NH 3 9:1:0,2/ 0,24 

MS /FAB/ 563 /M + HI. 
b/ 

2-H-6yTnn-1-//2'-n-nponnnaMMHOKap6oHnnaMMHO 
cynb4)OHnn-6nc|)eHMri/-4-Mn/MeTnn/-1H-6eH3HMvi 
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Aa30Ji-7-Kap6oHOBaa Ki/icnoTa 

L4eneBoe coeAHHeHue nonyMaiOT \A3 
coeAMHeHna U3 npMMepa 20a no cnocooy, 
yKa3aHHOMy 8 npuMepe 1h. M3 38 Mr /0,07 
MMonb/ coeflnneHUfl npHMepa 20 a nonynafOT 30 
mp qeneBoro coeAHHeHHH b bha© aMopc})HOft 
neHbi. 

Rf /Si0 2 , CH2CI2/CH3OH/CH3COOH 9:1:0,2/ 

0,2 

MS /FAB/ 549 /M + H/ 
npMMep 21 

2-H-6yTMn-1-//2'-M3onponMrtaMviHOKap6oHMr]a 
MMHocyrib4)OHnn-6n4>eHviri-4-Mn/MeTnn/-1H-6eH3 
MMMAa3on-7-Kap6oHOBafl Kuc/icrra 

206 Mr /0.38 MMonb/ CoeA^HeHMfl us 
npuMepa 19e b 50 mji Tonyona bboaht bo 
B3atfMOAefiCTBne c 5 mji H3onponwiaMMHa B 

TeneHMe 8 m a aBTOKnaBe npn TeMneparype 
80 °C. PeaKUHOHHbifi pacTBOp KOHLjem-piipyioT, a 
ocTaTOK xpOMarorpacf)upyK)T Ha Si6 2 c 
noMOLUbK) CH 2 CI 2 /CH 3 OH/ 95:5/. DonyHaiOT 38 

Mr i^eneBoro coepy\HeHwn b bma© aMOpc()HOM 
neHbi. 

Rf/Si0 2 , CH 2 CI 2 /CH 3 OH/CH 3 COOH 9:1:0,2/ 
0,35 

Ms /FAB/ 549 /M + H/ 
npMMep 22 

2-H-5yTMn-1-//2 , -annnnaMMHOKap6oHnnaMHH 
ocynbCf>OHk!ri-6ticf)eHMn-4-Mri/-MeTMri/-1H-6eH3MM 
na3on-7-Kap6oHOBafl KwcnoTa 

a/ MeTt/moBbifi scjwp 

2-H-6yTnn-1-//2 , -annnnaMHHOKap6oHMnaMMHocy 
Jibc|50Hnn-6Mo4)eHMJi-4-nrj/-MeTnn-1H-6eH3HMMa 
3on-7-Kap6oHOBoPi KucnoTbi 

Ueneaoe coeAHHeHne nonyHaioT m 
coeAHHem/m m npi/iMepa 19 c no cnoco6y 
npMMepa 20 a npn npuMeHeHMH 
annnnn30L4naHaTa BMecTo 
H-nponnnnsoL^naHaTa. H3 150 Mr /0,31 MMonb/ 
coeA^HeHUfl m npMMepa 19c nonynatoT 136 Mr 
UeneBoro coeAHHeHKfl. 

TeMnepaTypa nrtaBneHun; 142 145 °C. 
Rf/Si0 2s CH 2 Ct2/CH 3 OH/NH3 9:1:0,2/ 0,19 

MS/FAB /561/M + H/ 
W 

2-H-5yTMJi-1-//2 , -annn/iaMMHOKap6oHnnaMHHOcy 
n bcf)OHnn-6M4)eH Mfi-4 -wn/ 
MeTnn-1H-6eH3HMHAa3on-7-Kap6oHOBa« 
KUcnoTa 

nonyneHne 3Toro coeAHHeHi/m 
ocyiAecTB/iaeTcq no cnoco6y npuMepa 1h i/i H3 
123 Mr /0.22 MMorib/ coeAHHeHHH 22 a 
nonynaiOT 73 mp L^eneBoro coeAHHeHwa. 

TeMnepaTypa nnaeneHMfl: 220 °C 

Rf/Si0 2 , CH 2 CI 2 /CH 3 OH/CH 3 COOH 9:1:0,2/ 

0,35 

MS /FAB/ 547 /M + H/ 
npMMep 23 

2-H-5yTMn-1-//2'-3TnnaMHHOKap6oHnnaMHHOC 
ynbct)OHnn-4-nji/-MeTnn/-1 H-6eH3MMMAa3on-7-Ka 
pooHOBaa KucnoTa 

a/ MeTunosbifi scjwp 

2-n-6yTnn-1-//2 , -3TMnaMMHOKap6oHMnaMMHOcynb 
cf)OHHji-6nc)DeHnn-4-nn/ 
-MeTH/i/-1H-6eH3MMHAa3on-7-Kap6oHOBOM 

KMCJlOTbl 

MeneBoe coeAHHeHne nonyHajOT M3 
coeAHHeHun, yKasaHHoro b npuMepe 19c, nyieM 
B3anMOAeMCTBM^ c 3Tnnn30i^naHaT0M no 
cnoco6y npuMepa 20 a. 

TeMnepaTypa nnaBneHMa: 182 °C. 
Rf/Si0 2 , CH2CI2/CH3OH/NH3 9:1:0,2/ 0,22 

MS /FAB/ 549 /M + Hi 
hi 
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2-H-5yTnn-1-//2 , -3TMnaMMHOKap6oHnnaMHHocy/ib 
(})OHnr!-6M0eHmi-4-nri/MeTnn/-1H-6eH3MMMAa3o 
n-7-Kap6oHOBafl KwcnoTa 

3to coeA^HeHne nonyMatoT 1/13 coeAWHeHum 
H3 npHMepa 23 a no cnoco6y, npMBeAeHHOMy b 
npMMepe 1h. 

TeMnepaTypa nnaBneHUfl: > 220°C 
Rf/Si02, CH 2 Cl2/CH 3 COOH 9:1:0,2/ 0,35 

MS/ FAB/ 535 /M + Hi 
npMMep 24 

2-n-ByTMJi-1-//2'-4HKnonponnnMeTnnaMtiHOKa 
p6oH ma m\a Hocyn bcfcoH nn 
•6Mc()eHMn-4-MJi/MeTiir5-1 H-6eH3HMHAa30Ji-7-Kap 

60HOBafl KMCJIOTa 

a/ MeTunoBbiM scfri/ip 

2>n-6yTnn-1-//2 , -i^nKnonponnnMeTnnaMMHOKap6o 
HnnaMMHOcynbc|)OHMn 

-6nc{)eHMri-4-Mji/MeTnri-1 H-6eH3HMMAa3on-7-Kap 

GOHOBOfi KMCflOTbl 

139 tm /0,29 MMonb/ CoeAfineHHfl H3 
npMMepa 19c/ b aTMOC<$epe aproHa b2mji a6c. 
flMCO c 35 Mr /0,88 MMorib/ w3MeribMeHHoro B 
nopooioK NaCH h 67 Mr /0,32 MMorib/ 
2,2,2-Tpnxnopo-N-i4MKnonponwnMeTnri-aL^eTaMM 
Aa /nonyneHHoro M3 L^MKnonpon^iriMeTHJiaMUHa w 
TpMXXiopaueTnnxnopnAa/nepeMetunBaK)T b 
TeneHHe 30 mmh npn 80°C. PeaKi^MOHHbiM 
pacTBop BbinnBaKDT Ha neA, noAKHciuiioT c . 
noMombio 2h HCI m BbinaBinnCi ocaAOK 
OTcacbiBaioT. flocne nepeKpncTannn3am^n m 
EE nonynaJOT 69 Mr LieneBoro coeAMHeHUP. 

TeMnepaTypa nnaBneHHfl: 158-161 °C 

Rf/Si02. H-rem-aH/EB 2:8/ 0,23 

MS /FAB/ 575 /M + Hi 

b/ 

2-n-5yTnn-1-//2'-L\HKnonponnnMeTnriaMHHOKap6o 
HnnaMHHOcyribct)OHMri 

-6nc{)eHMn-4-nn/MeTMn-1H-6eH3HMMAa3ori-7-Kap 

OoHOBan KucnoTa 

Uenesoe coeAHHeHMe nonynaKDT M3 

coeAHHeHnq npuMepa 24 a no cnoco6y, 

yKa3aHHOMy b npuMepe 1h. 

TeMnepaTypa nnaBneHna: 234 236 °C 
Rf/SiCfe, CH 2 Cl2/CH 3 OH/CH 3 COOH 9:1:0,2/ 

0,28 

MS /FAB/ 561 /M + Hi. 
npMMep 25 

2-H-5yTnh-3-//2'-3TOKcnKap6oHMnaMHHocynb 
4)OHHJi-6n(t)eHMn-4-nn/MeTMn-3H-MMMAa30-/4,5-b 
/ /5,4-b/-nnpnAHH 

ai 2-H-ByTnn-3-//2 , -N, 
N-AHMeTnnaMMHOc|)opMnncy/ibc|)OHaMMAO 
-6n4)eHnn-4-nn/MeTiin/-3H-nMHAa30-/4 J 5-b/ 
/5,4-b/-nnpMAHH 

MeneBoe coeAHHeH^e nonynaiOT m 
coeAMHeH^M, yKa3aHHbix b npuMepax 4 a n 12 d 
no cnoco6y, onucaHHOMy b npuMepe 4 b. 
O^MCTKa ocyLnecTBftfleTca nyTeM 
xpoMaTorpa4)nn Ha Si0 2 c noMombK) EE/CH 3 OH 

20:1 KaK pacTBOpwTenfl n KpucTannnsaL^nn H3 
EE/AWH3onponnnoBoro ocjDnpa. TeMnepaTypa 

nnaBneHMfl: 205-211 °C. 

Rf/Si02, EE/CH3OH 20:1/ 0,15 

MS /FAB/ 476 /M + Hi 
bf 

2-H-5yTM/i-3-//2'-cynbct>OHaMHAo6nct)eHnn-4-Mn/M 
eTnn-3H-HMMAa30- /4,5-b/ / /5,4-b/-nnpnAHH 

3to coeA^HeHMe nonyHaJOT m coeAHHeHup 
npuMepa 25 a no cnoco6y npHMepa 19 c m 
xpOMaTorpacpnetf Ha SiC>2 c noMombK) 

EE/CH 3OH 20:1 k3k pacTBopnTerifl. 
Rf/SiQ2, EE/CH 3 OH 20:1/ 0,39 
MS /FAB/ 421 /M + Hi 
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ci 2-H-ByTHJi-3-//2' 

-STOKCMKa p60H lVlCy/lbCf)OHHn-6MCt)eH HJ1-4-MH/ 

MeTMn-3H-MMMfla3o/4,5-b/ / /5,4-b/ nupuflMH 

1 r /2,38 MMO/ib/ CoeAHHeHun M3 npuMepa 
25b/ b aTMOcefcepe aproHa b 25 m/i a5c. 
AHMeT0KCM3TaHa c 1 r aKTHBHpoBaHHoro /cyiUKa 

b BbicoKOM BaKyyMe npw 150°C 3 4/ 
MoneKy/iflpHoro CMTa 4 ° , 0,66 r K 2 C0 3 m 232 

mkh 3TunoBoro scfwpa x/iopMypaBbMHOM 

KMCJIOTbl KMnSTTflT C 06paTHblM XOnOAHnbHMKOM B 

TeneHne 6 h. nocne oxna>Kfl8HM5? CMewviBafOT co 
100 mji 10%-ro pacTBopa KH2PO4/PH 
npn6nn3HTenbHO 4/, Tptwcflbi SKCTparnpyjoT c 
noMOii^bK) EE, o6"beAHHeHHbie EE SKCTpaKTbi 
BbicyniMBaHDT HaA Na2S0 4 n KOHi^eHTpupyfOT. 
XpoMaTorpacfcium Ha Si0 2 /EE/CH 3 OH 20:1/ naeT 
0,5 r LjeneBoro coeAMHeHMH. 

TeMnepaTypa nnasneHvifl: 172°C 
Rf/Si0 2 , EE/CH3OH 20:1/ 0,3 

MS/ FAB/ 493 /M + H/ 
npHMep 26 

2-H-ByTMJi-3-//2'-M3onponnnaMMHOKap6oHnna 

MMHOCy/lbC})OHHn 

-6n4)eHMJi-4-Mn/MeTMn/-3H-HMMAa30/4,5-b/ / 
/5,4-b/nnpnAMH 

LleneBoe coeAHHeHwe nonyMaiOT M3 100 Mr 
/0,2 MMonb/ coeA^HeHMfl M3 npniviepa 25 c nocne 

KUnflHeHMfl 06p3THblM XOnOAHTIbHMKOM B 

TeqeHne 3 m c 209 mkti /2,44 MMonb/ 
M3onponnnaMMHa b 5 m/i Tonyona, 
KOHL^eHTpupoBaHkip n xpOMaTorpacfwH Ha 
SiO 2 (EE) c bwxoaom 45 Mr. 

TeMnepaTypa nnaBneHun: 113-1 14 °C 
Rf/Si0 2 , EE/CH3OH 20:1/ 0,36 

Ms /FAB/ 506 /M + H/ 
npuMep 27 

2-H-ByTnn-3-//2'-anjinnaMHHOKap6oHM^cyjib 
0OHMn-6nc^eHM/i-4-Mn>/MeTMn-3H-MMMAa3o/4,5-b 
/ / /5,4-b/nnpnAHH 

UeneBoe coeAMHeHne nonynaioT nyieM 
B3anMOAeticTBMn coeA^HeHUR, npMMepa 25 b/ c 
annunu3ou,naHaTOM aHanon/WHO cnoco6y, 
onucaHHOMy b npMMepe 20 a. 

TeMnepaTypa nnaBneHun: 121 °C 
Rf/Si0 2l EE/CH3OH 20:1/ 0,26 
MS/FAB/ 504 /M + H/ 
ripKMep 28 

2-H-ByTMn-3-[/2'-H-nponMnaMMHOKap6oHMnaM 

MHOcynb(^OHMn-6ticpeHMri-4-Mri/-MeTMri]-3H-MMMA 
a30-/4,5-b/ / /5,4-b/ nupnA^H 

150 Mr /0,3 MMonb/ coeAHHeHMfl npuMepa 
25c/ b 5 mji To/iyona c 295 mkti /3,6 MMorib/ 
H-nponnnaMMHa Knn?iTflT c o6paTHbiM 

XOriOAHJlbHMKOM b TeMeHHe 3 H. 

OcyLnecTBfiyiK)T KOHt^eHTpupOBaHne w 
ocTaTOK noABepraioT xpoMaTorpacfruH Ha 
SiO 2 /EE/. nonynatOT 90 Mr LjeneBoro 

COeAMHeHMfl. 

TeMnepaTypa nnaBneHHa: 137 138°C. 

Rf/Si0 2l EE/ 0,2 

MS /FAB/ 506/ M + H/ 

ripuMep 29 

2-H-ByTnn-3-//2'-6eH3nnoKCHKap6oHMnaMHHO 
cyn bcf>OHnn-6ncpeH i/in-4 -nn/MeTun-3 H-nMHAa3on 
-/4,5-b/ / /5,4-b/ nupuAMH 

UeneBoe coeAHHeHwe nonynafOT m 
coeAWHeHUfl H3 npMMepa 25 b u 6eH3nnoBoro 
acjwpa xnopMypaBbUHOM kuchotw no cnoco6y, 
onucaHHOMy b npuMepe 25 c. 

TeMnepaTypa nnasneHwa: 85 °C 
Rf/Si0 2! EE/CH3OH 20:1 0,29 

MS /FAB/ 555 /M + H/ 
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ripuMep 30 

2-3TM/i-7-MeTkui-3-//2 , -H-nponnriaMHHOKap6o 
HMriaMMHocjiybc})OHuiji-6Mc})eHMji-4-Mn/MeTMn-MM 
HAa30-/4,5-b/nnpMAHH 

a/ 

2-3TMJi-7-MeTnn-3H-MMMAa30/4,5-b/nnpMAiiH 

10 r /65,3 MMorib/ 

2- AMHHO-4-MeTnn-3-HHTponnpMAMHa 
noABeprafOT riiApupOBaHwo b 40 m/i 
TeTparnApoc})ypaHa n 40 mji MeTaHona b 
npucyTCTBUM HMKe/ifl PaHe«. KaTannsaTop 
OTCjJMJIbTpOBblBaKJT, pacTBopHTenb yAanaioT, 

OCTaTOK CMeLUHBaKDT C STaHOJlbHblM paCTBOpOM 

HCI i/i ocaAMBLUMticfl 

2 J 3-AnaMHHo-4-MeTHJi-nnpnAHH-rnApoxJiopnA 
OTcacbiBaJOT. 7 r 3Toro ruApoxnopnAa 
pacTBopjiJOT b 57 r nonkicfcoccfropHort KucnoTbi 
Im 28,5 r P 2 0 5 m 28,5 r H3PO4 /85-HO*//, 

CMemnBafOT c 1 ,26 mji nponi/iOHOBotf KucnoTbi m 
pacTBop nepeMeujMBaJOT b TeneHne 2 h npu 

TeMnepaType 100°C. nocne oxna>KAeHHfl 
BbinnBaiOT b neAflHyio BOAy, noA^enaHUBaiOT b 
pe3ynbTaTe AOoaBKM Na 2 C03 w MHoroKpaTHo 
SKCTparnpyjOT c noMombio EE. 06"beAHHeHHbie 

EE-C|)a3bl npOMblBaiOT HaCblLAeHHbIM paCTBOpOM 

NaCI BbicyiiinsaiOT HaA Na 2 S0 4 , 

KOHueHTpupyjoT m ocTaTOK xpoMaTorpacf)MpyioT 
Ha Si0 2 /EE/ CH 3 OH 5:1/. nonynatoT 4,2 r 

i4eneBoro coeAHHeHkm. 

Rf/Si02, EE/CH3 5:1/0,4 
MS/DCI/ 162/M + H/ ■ 
b/ 

3- //2'-N,N-flMMeTnnaMMHOcj3opMnncynb4)OHaMHA 
0-6MC>eHMn-4-Mn/MeTMn/-2-3Tnn-7-MeTMn-MMMAa 
3o/4,5-b/nnpMAMH 

3,1 r /19.26 MMonb/ CoeAMHeHUfl M3 npHMepa 
30 a m 9,15 r /19.26 MMonb/ coeAHHeHnq M3 
npuMepa 12 d /75%-HbiPi/ b 200 Mn a6c. flMO b 
npucyTCTBun 2,6 r /19,6 MMonb/ 
K 2 C0 3 nepeMeainBawDT b TeneHne homh npn 

KOMHaTHOM TeMnepaType. PacTBopnTenb 3aTeM 
yAan^KJT, ocTaTOK o6pa6aTbiBaK)T CH 2 CI 2 , 

CH 2CI2 pacTBop npOMbiBajoT BOAoPt, 
BbicyujMBaK)T HaA Na2S0 4 m KOHt^eHTpupyjoT. 
XpoMaTorpacjDMfi Ha SiO 2 /EE/ CH 3 OH /20:1/ 
AaeT 2,8 r L^eneBoro coeAMHeHUfl. TeMnepaTypa 
nnaBneHna: 168 170°C. 
Rf/EE/CH 3 OH 20:1/0,13 

MS /FAB/ 462 /M + H/ 
c/ 

2-3TMn-7-MeTMn-3-//2'-cynb(|)OHaMHAo6nc})eHnn- 

4- nn/-MeTnn-kiMMAa30 /4,5-b/nnpHAnn 

2,8 r /6.06 MMonb/ CoeAHHeHH« H3 npuMepa 
30b nepeBOAflT b i^enesoe coeAHHeHne (2,2 r) 
cornacHO cnoco6y, npMBeAeHHOMy b npMMepe 
19 c. 

TeMnepaTypa nnasneHUfl: 21 1-21 2 °C 
Rf/Si02, EE/CP3OH/ 0,35 

MS /FAB/ 407 /M + H/ 
b/ 

2-3Tnn-7-MeTnn-3-[(2 , -H-nponnnaMMHOKap6oHMn 

aMMHocynbcf)OHMn6nct)eHvin-4-Mn) 

-MeTun-MMMAa3o/4,5-b/nkipnAWH 

L(eneBoe coeAHHeHne nonynawT us 
coeAHHeHMH npuMepa 30 c m 
H-nponnnn30i4MaHaTa no cnoco6y npuMepa 20 a. 
H3 70 Mr /0.172 MMonb/ coeAMHeHna 30 c 
nonynaiOT 43 Mr i^eneBoro npoAyKTa. 

TeMnepaTypa nnaBneHns: 21 5-220 °C 
Rf/Si02, EE/CH3 20:1/ 0,36 

MS /FAB/ 492 /M + H/ 

ripuMep 31 

2-3Tnn-3-//2'-3TnnaMMHOKap6oHnnaMMHocyn 
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b(J)OHHn 

-6Mct>eHHii-4-Mn/MeTMn-7-MeTnn-MMHfla3o/4,5-b/n 

L4eneBoe coeAHHew/ie nonyMaioT us 
coeflUHei-Mfl npuMepa 30 c w 3Tnnn30i4naHaTa 
no cnocooy npMMepa 20 a. TeMnepaTypa 

nnaBneHHfl: 240 245°C 
Rf/Si0 2 , EE/ 0,14 
MS /FAB/ 478 /M + H/ 
llpuMep 32 

3-//2XAnjiMJiaMMHOKap6oHwnaMiiHOcynb4)OHW 

ji 

-6wc|)eHMJi-4-kiJi/MeTMji/-2-3TMri-7-MeTMn-uiMMfla3 
o/4,5-b/nwpnAWH 

nonyMeHne ueneBoro coeAHHemifl 
ocymecTBfiflK)T nyTew peaKi^n^i B3anMOAeficTBUfl 
coeAHHeHUP npniwepa 30c annwnn30i4uaHaTOM 
no cnoco&y npwuepa 20a. 

TeMnepaTypa nnaBneHun: 216 219°C 

Rf/Si0 2 , EE/ 0,13 

MS /SAB/ 490 /M + H/ 

npuMep 33 

2-3TM/i-3-//2 , -MeTOKcnKap6oHnnaMHHocyribct) 
OHMn-6nct)eHnri-4-Mn)MeTnn/-7-MeTMn-MMHAa3o/4 
,5-b/nnpnAHH 

100 Mr /0.245 MMorib/ CoeAHHew/m H3 
npniwepa 30 c nepeMeujHBatoT c 171 Mr /1.24 

MMOHfl/ K 2CO3, 62 MKT! /0.62 MMOJlb/ 

AHMeTMfiKap6oHaTa w 25 Mr DMAP b 10 mji 
AUSTMneHmnKortbAHMeTunoBoro acfwpa b 
TeMeHne 2 m npw reMnepaiype KwneHua c 
oGpaTHbiM xonoAnribHUKOM. 3aTeM 

ocyiAecTBnyiKDT OTroHxy, ocTaTOK CMeuji/iBaK)T c 
pacTBopoM EE/KH2PO4 opraHUHecKyio cpasy 

OTASnJIHDT H ABa>KAbl npOMblBaiOT pacTBopoM 

KH 2PO4. BbicyiiiMBaHne HaA Na2S04, 
KOHi^eHTpupoBaHMe n xpoMaTorpacjDM^ Ha 
SiO 2 A3K>t 44 Mr LjeneBoro coenmeHm. 

Rf/Si0 2) EE/ 0,15 

MS/FAB/: 465 /M + H/. 

YKa3aHHbie b Ta6mme npuMepw <$opMynbi Y 
nonyMafOT aHanornHHO npuBeAeHHbiM b 
npuMepax 1 33 MeTOAHKaM m onucaHHbix 
CTpyicrypHbix sneMeHTOB: 
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OopMyna n3o6peTem/m: 

1. HMMAa3o-aHHennpoBaHHbie H30- n 
reTepOL(HKnbi o&u\e\A 4>opMynbi I 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



N 




C1 



pa3nnHHbie, 
Cg-anKnn, 



R I R 

L-A 

rAe X MOHOUHKnuMecKuCi ociaTOK c 4 
aTOMaMM b KonbLje, b kotopom oAHa m CH-rpynn 
MOKeT 6biTb 3aMeHeHa Ha N; 

R 1 C<| C 7 -ajiKnn; 

R 2 m R 3 OA^HaKOBbie 
BOAOpOA, Kap6oKcnn, 
C 1 C4-anKOKCMKap&OHnn; 

L C-j C 3 -anKaHAnnn; 

A odaroK 6ni^nKnnMecKoro reTepOL^nKna c 9 
aTOMaMH b Konbi^e, coAepwamufi 1 aTOM S nnn 

1 3 aTOMa N, 3aMeuneHHbiti ocTaTKaMM R 4 n R 5 , 
nnn 6nc})eHMnbHbiCi ocTaroK, 3aMemeHHbifi 

OAHHaKOBblMM HJ1M pa3HblMM 0CT3TKaMH R 4 M 

R 5 , npMMeM A o6fl3aTenbHo 3aMem©H no 
MeHboieii Mepe oahmm ocTaTKOM R 5 ; 

R 4 ranoreH, 2-TeTpa3onnn, -S0 2 NH 2l unaHo; 

R 5 BOAopoA, C 1 C 4 -ajiKMfi, 

an kokcm Ka p6o h nn , KapooKcmi, 

-SO 2 -NHCONR 6 R 7 , -SO2-NHCOOR 7 , 

-SO 2 -N(COOR<M A >7<D) 2 , 

-SO 2 N=CHN(CH3)2, cfceHwn, MeTunc^eHun; 

R 6 , R 7 OAMHaKOBbie win pasnwHHbie, 
BOAOpOA, C-t - C4- ariKnn, 
C 3 Cg-L^MKnoaiiKMn-Ci C4-anKnn, 

cpeHw/i-C ■! C^-anmn, C 2 - Ce-aiiKeHun nnn 

R 6 n R 7 o6pa3yjoT BMecie c Hecyu^MM nx 
aTOMOM asoTa reTepoapun, KOTopwPi MOKer 
6biTb MacTUHHo mjim no/iHOCTbK) rHApupoBaH, 

a TaiOKe mx c£n3uonorMMecKn coBMecTHMbie 
conn. 

2. Cnoco6 nojiyneHMR coep,meHM <£opMynbi 

I 




L-A 



rAe paAMKanbi npHHHMaiOT 3HaHeHna, 
onpeAerieHHbie Ana cpopMynbi I n. 1 , 
OT/iHHaHDLnnMCfl TeM, hto coeAMHeHne 4)opMynbi 




rAe R 1 , R 2 , R 3 nwieioT yKa3aHHbie 3HaHeHnq, 
anKnnt4pyK>T coeAMHeHweM <J>opMynbi III 
U LA, 

rA© Am L MMetoT yKa3aHHbie 3HaMeHMp; 
U oTU|enn^eMafl rpynna, b cnyMae 
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Heo6xoflMMocTM BpewieHHO BBeAeHHbie 
3aiMMTHbie rpynnbi, 

CHOBa OTi^enriflioT c Bbifle/ieHneivi LjeneBoro 
npoflyKTa b cboooahom B\Af\e hjih b BHAe 



4)M3nonornHecKM npuewjieMofi conn. 

3. CoeA^HeHne cfcopMynw I no n. 1, 
npo«BJi«K)i^ee aHTaroHMCTMnecKoe AeficrBi/ie Ha 
peL^enTopw aHrnoTeH3HHa II. 
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